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CHAPTER ONE. RATIONALE 

The Substantive Knowledge of Biological Science 

The Nature of Inquiry and its Relation to the Organization and Use of this Document 
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Skills in Carrying Out Principles of Inquiry 

Depending on which of the five principles of inquiry the student uses, there will be differences in certain basic activiti(\s n(*.ces- 
sary for him to carry out the inquiry. These activities arc: 

(a) Asking initial questions (“What do I want to find out about the subject or phenomena of interest?”); 

(b) Making observations (“What data should I look for to help answer that question?”); 
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The antecedent-consequent mode. The student will carry out activities characteristic of the anteccdcnt-conscqiuint mode: 
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neighboring organs following heart 
action. 



The regulation-homeostasis mode. The student will recognize activities characteristic of the regulation-homeostasis mode: 





The self -regulatory mode. The student will reeognizc aetivities eharaeteristie of the self -regulatory 'mode: 

A. He will reeognize the types of B. He will recognize types of data C. He will recognize ways of 

questions that stem from this needed to answer questions. handling the data to find 
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A biological situation, i he student wIkmi giv('n a biological situation such as a pond will: 
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Inquiry Factors Related Behaviors 
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Inquiry Factors Related Behaviors 

2. Determine if the hypothesis is Unstable. 

3. Determine relevance of the hypothcvsis to 
the problem. 

esigning a study. (A.1-A.3 are stated in terms of the When appropriate, the student will: 
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TOWARDS THE USE OF BEHAVIORAL OBJECTIVES TO 
DESIGN INSTRUCTION AND DEVELOP EVALUATION INSTRUMENTS 
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Inquiry Factors Acceptable Student Performance 

For Research Report Utilization student will have: 

Identified sources - author, title, journal, etc. (I, B, Citation is specific enough to enable another 

1, a; p. 14) person to find the same reference. 

Analyzed the basic parts of the research reports. The analyzed parts are recognizable as entities. 
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Judged the appropriateness of the hypotheses, Depends on the hypotheses under eonsideration. 

given the eriterion that the hypotheses are (In this and other perforrnanees which d(q)(‘nd on 

tentative solutions to tlie problem, and lie: ’ statements of s|)ecifics, it is suggested that, in an 

objective testing situation, the student will be able 
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(1) Methods must fit the type of data 
collected. 

(2) Methods must have functioned to aetually 
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Formulating hypotheses. 

A. Given a problem of a cause-effect nature, the student 
will identify potential independent variables, and com- 
municate one or more (functionally separate) hypotheses 
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equipment is systematically in error, and the operator 
error is random. (Ill, C, 3, 4; pp. 16 and 17) 

The student will also communicate the extent to which lncludcscalibration+ ’/4of the limits of fluctuation, 

he will weight or calibrate the systematic error producer 
to account for its error. (Ill, C, 5; p. 17) 
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Inquiry Factors Acceptable Student Performance 
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Inquiry Factors Acceptable Student Performance 

Given a report as above, its findings, and a list of “every- Is problem speeific as above, 

day” oeeurrenees or adolescent interests, the student 
will seleet the oeeurrenee or interest most elosely related 
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Inquiry Factors Acceptable Student Performance 

will communicate that neither theory is broadly “most 
correct,” but rather each functions as a useful tool in 
instances where the other(s) do not. (VI, H; p. 19) 
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collection methods or supporting use of a 
taxonomic scheme. A change from the tax- 
onomic to the antecedent-consequent principle 
is not likely without reformulation of the 
problem itself. 
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knowledge. 

Demonstrates awareness of the importance of 
scientific procedures to the generation of new 
knowledge, theories, and concepts. 



CHAPTER SIX 

INQUIRY INTO INQUIRY 

There are means other than direet laboratory cxperienecs to involve students in inquiry. One means consists of allowin**; }«tudenls 
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data be more complete? Why or why not? 

Methods of gathering data. If other techniques for gathering the data had becji 

used, would the data bo more complete? Would 
fewer assumptions have had to he made? Would the 
interpretation have had better supporting evidence? 



The student might ask 

Evaluate the significance of the scientific paper to: 

1. The student himself. What do the findings of this study mean to me? 

2. The political and the social times. What light docs this study throw on contcm[)orary 
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•See also Klinckmann (137), Chapter 5, for additional discussion of teaching strategies in relation to inquiry. Part of the material in Chapter 5 has been 
adapted for inclusion here. 
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G.l. Focusing T. Today we’d like to make an inquiry into Gregor 

I.l.a. Identification of problem Mendel’s plant hybridisation paper. There are cer- 

tain things we’ll be looking for. To set the tone, 
recall when the paper was written. Now, what was 
the investigator concerned with? 
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goes with the hypothesis, and it’s a lot easier* But 
this way, you have to read the whole paper, and 
you see the conclusion at the end, and then you go 
back through and see how the data applies to the 
hypothesis. 
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It seems to me that he was, because he has the 
greenhouse plants; he says something about insects. 
He says a certain insect could mess up the experi- 
ment, so he watched for that. I thought it sounded 



-I 



U1 Urn ^ Urn 

« O *8 O 

a- c 3 £ -2 

s |1 S s 

s « « -C C 3 

S5 ^ 

£ « •= _ 

<n “*“ "3 5 ^ 

*j jj O >~» 

£ *U > -* O 

^ ^ s ■£ 

“3 "cJ "“ 

&b o 

3 > « 

'-2 c-== 

^ s 

fc. ^ 2: 

c; ^ 3 

> ^ &D 

^ ® 1— 
u> ^ 

-3 -3 w 

3: c 

0 c o 

1 « fc- 

I l.l 

C 8 ^ 

« i 3 O 

CJ ■£ 
aj t- 

3: ^ 



O ro 

CO y 

2 2 

es 

II 

c 52 

o — 

o 

O CO 
O 3 
^ 23 

w g 



3 3 

15 o 

C c» 

S c 

O 23 

^ CL 



CO 

*co 



O 

CL 

CO 



cs 

Q 

ti) 

C 

1 

3 

(O 

(O 

C3 



• tS i2 
- o 
.2 -c 

CO 

:2 IS 

•3 

1 I 

3 « 

2 3 

? 3 

w>^ 

3 ^ 
.3 "“ 

« « 

I o 

(O ^ 

o 

O CO 



> ^ -3 *-» ^ 



C3 



CO 

C 

O 



28 


V 


o 


• 




23 








0 


o 






c 


28 


7i 














«% 


V 


CO 

hm 

28 


> 

V 


> ^ 


o 


"fcb 


3 


O 




ea 




3 


P 



^ no 
C 



S o 



o 



3 

o 



o 

o 

>. 

c 

:3 

£ 

o 

(O 



2 28 

"Si ^ 

hm 

tJD O 

C ^ 

CO 



CO 

*5 

&£ 

C8 



C3 

O 

hm 

(O 

C8 

x 



M CO 

-S ^ 

W) £ 

5 o 
o o 

52 



25 CL ^ 

r- fc- « ^ 

H ^ ^ 



3 

CO 

CO 



C3 



3 



C3 

o 



0? 

CO 

3 
C3 
O 
O 

2 ja 



^ fcJD c 

•Sp.s « 

« -3 o 

. 1*^ 

O . 
23 :o ca 

-r fe - 
c o eo 

< -M -3 
^-3 0 
bC 3 
3 £ 

C O = 

M ~ CO 

« -o 

c O 
«£•*-’ 
i= 1^ 

^ *3 
3 
3 

3 O 



(» 



.2 

■S 3 

'i - 

e 

o '« 

O ^ 

e ^ 
a; £ 

28 

-5 r 

#*• 

^ c 

^ CO 

■? s 



w O ^ C 



r 28 



O *“ 

:£ S 

3 « 

— 
OJ ^ 
-3 3 

*- ^ 

3 . 

- I 
-2 § 
*- ^ 
C ^ 
® 3 

"S o 

§ 

2 ^ 



— OJ 



^ •£ 6b 



33 O 

3 -C 

o *- 

fc. CJ 

■“ Xi 

'S ^ 



^ 28 

C 1^ 

CO 

o o; 

no ^ 

>• 



o 

£ 

28 

CO 

O 



28 

CO 

28 

c 

c 

no 

tN 

28 

tS) 

o 

£ 

f8 

fO 

O 

*c: 



c 

o 



a; 



CL 
£ — 
3 ^ 

3? 3 

28 CO 



w rr> V 

:= o 28 
28 

O C 

“-a J 

g ® I 

^ o 

^ bC ^ 

3 -= 2 

® 3 2 

« i o 

^ "® ^ 

3 n C3 

” X X 

^ 1 
O 

3 ^ 

,- « 

.2 

M 

w O 

« C 
eo ^ 

3 ^ 

« >. 



28 



-C C 

c c 

o — 

£ o 

^ 3 






S ^ o - 2 



CO 

3 

0 

1 

C8 •- 

O O 

CO 

S C 



t£i 

C 

28 

Lrt 

CO 

C 

^ o; 

J ^ 

O ^ 

no 28 
28 C 

o > 
^ no 



2 

H s 



-a 

3 a 
ca o 



<» 2 

a; O 



CO 

O 

3 

no 

o 

a 

O 



o 



a; 

£ 

o 

CO 

O 

V 



rj 



CO CO 



CO H 



CO 





Urn 

o 



£ 



0) 



> 

c 



bD 

c 

*s 



s 

o 



a; 

0^ 



cvi 



CO 




I.l.d. Execution of plan lectin^ the data? Now, we’ve stated the problem, 

and a little about the experimental design. We 
really haven’t said much about the design, have we, 
but the controls. What about the design itself? 

{Note: Two slightly different questions were asked here. The first one is more sharply focused than the second.) 
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M.2. Invite more thinking T. What do you think about tl(c statement tliat he 

wrote? What is he referring to? 

S. His motivation for doing it. 

M.l. Support T. His motivation for doing it; yes, he was motivated 

G. 2 . Extending because there hadn’t been any law. Other comments 



cc 



CO 

o 

CO 



o 





• 






w 


bC 


•0 

0 


CO 




0 


to 


C 




0 




S 


> 


• MM 

c 








S) 




c 


0> 


CO 

55 


>• 


35 










CO 


"o 


«4- 


0 






s- 

< 


0 


' W 

C4- 










o- CO 


0 



o 



cs 

C 



CU 

CO 

o 

c 



CO 

« 

rJ 



' 5 = £ 





0 

C 


w 

c 


0 

CO 




tN 


CJ 


CO 




0 




0 


0 

su 


c 


HZ 

0 


a. 


CO 

Su 


0 

0 


*3 


'O 

3 


GJ 


CO 


> 
• — « 




J= 

w 


CO 


Q 


0 



2.4 

o 

tJD 



C 

c 



0 




A 

0 

Urn 


CO 

0 




4-a 


£ 


c 

>% 


a. 




C5 


0 


0 

< 4-4 

£ 

CD 




0 

JZ 

4-» 

no 


C5 

4-* 

c 


bf> 

CO 

C 


C 

0) 


4-» 

H-l 


C‘ 
•1* ^ 


0 


C 


X 


CD 


^ 5 











CO ^ 

3: -3 

^ Cu 
C -- 

c ^ 
£ « 
•r- C? 



0 12 

1 -2 

cu 4^ 
55 

.1 g 
£ 

“ CJ 
> 



O A 

® - 

c ® 
:0 



O 

O 



(O 

CO 

o 

o 



J= 

CO 

hH 

CO 



s: 

o 

£ 

o 

4-^ 

CO 

4-1 

(O 

CO 

CO 



H3 

CO 

o 

2-4 

o 

>% 



3 

O 



0 ^ no 
cu 0 
X 0 0 


3 

03 


■5 ^ 

4-» 


0 S ^ 


*— 


^ 4^ 


0 3 -no 


t- 


c3 55 




CO 


0 -C 


^ 2 « 


0 

& 


fe 0 


^ s 


0 ^ 


45 ^ 

- 0 


w C -iJ 

0 — To 


CO 


I & 


.52^ 22 C 


2 


>‘-fc CO 



£ 

o ,2 

1 o 

pT: *2 

C-* C3 
:: > 



o ^ 



2 J= 
2 

2 -c 



> 55 

O 

a- 

4-> ^ 

*C CO 
CO C 



CO V ^ 

L- * 



S •- X 
cs ^ 

” = c. 

C 3 S 



5 ; 

CO 



tX) 

o 

C3 

fcD ^ 
.£ 



£ 

o 



^ o = 



o 



CO 



o 

s- 



5 P Sb 
t: « 

.X 2 
c “ 



CO p£ 

o .5P £ 
Q £ « 



(O 

C 

J= 



- 

(O 

4-1 

CO 

4 -» GJ 

” £ 
« « 
-C CO 

r— ( Q 

O "S 

&D 

a--g 

c i£ 
O ^ 



Si ■£ ® 

-Q 3 -M 

CJ p <» 

es ba > C 

-r 2 i ^ t: 

J2 « 

^ o- - 

•c 

^ Ic * 

J= — ' 

O ^ 

-:£ ^ 



> 

c 

H3 

C 

J= 

w 

I-3 

o 



c 

o 

bO 

o 



a- _ 
^ o ^ 

5 “5 

ir O 

4-» 3 

CO V- 4-» 

o 

.6 J ® 



o = c 

-4 c 2 cu 



o 

o 

o 
JZ 
CO H-I 



« 

= .c 


0 






C5 


E 


0 

>% 


bC 


05 


0 c 




no 


C 
• ^ 


0 


C5 0 


> 


3 

0 


Sm 

CO 


0 


c- « 

CO 4-i 


0 


pS 


4-» 

CO 





O 

44 c> 

? .= 
JZ CO 

O no 

IH *c 

» f. 



CO 



> U-I CO 

^ CO 4-i 



H CD 



CD 



CD 



I 

CM 

(O 

I 



£ 

2 

o 

o 



c 

o 





W> 


4 ^ 

CO 

a 


•M 


bC 

c 


tN 

0 


c 

'S 


' 


t-i 

0 


^0 

c 


cu 


0 


4-» 

y-< 




C5 




0 


0 

>— f 


D 4 


4^ 


3 

CD 


0 

P3^ 


3 

CD 


X 

Cd 


• 

rH 


p-3 


« 

CO 


pH 






d 


rH 

V 

HH 




d 



tiJD 

c 



(O 

#«r) 



o 

c 

4-^ 

05 



CX 



CO 







r 



CO 

g :i 

J ^ 

ti o 

§ ^ 

- ^ 

^ ^ 3 
i .BP " 

^ o 
^ • o 

O Q^ CO 

g S.J 

^ Q ^ 

•s-i 

c O o 



O O 

1 ^ 1-4 

Sitf Cm 

c 

o ^ 

w 

li; 

c 

M 

C CO 

« ^ 

CO C 

c 3 

o « 
i2 a,' 

« > 
to O 

oo 

^ a 
-s ^ -2 ij w) 

g w 5 c 
a> 



A *-* 

Cirf 



>% - 
^ o 

CO 

I" 

II 

fc. o 

V o 
•£ b 

® c 

iS 5 
c « 
o o 

£ ^ 

<u - 

« ^ 
4^ C 

o 3 

O 4J 
^ « 
^ £ 
i: « 
a “ 



La 

o 



V 

CO 

O 



to 

j 3 



« 

a 

*Sc 

o 

o 

>% 

2 

o 



o 

g 

a) 

fiS 

JU 

O 

Q-, 



cr 

Ln 



La 

CO 




• 

*La 


?? 


La 

0 


LLa 


32 


CP 


CP 






w 




— c 




3 

3 


La 

3 


X 

a<^ 


a<v 2j 

.£ La 

4^ ^ 




to 

lm 


c 


CP 

3 


to c 

? -c 


•3 


0 




La 

3 








0 


fia 


^ 0 




La 

0 


•3 


a*k 

w 

CO 


3 


w 

w 


J3 




0 


bC 



to 
S9 

CO C? 



3 o ^ « 



00 

a 



2 w> 


-J2 >. •*-* 


CP 




^ fc 


CP 

<♦- H-4 


-C S 3 


■4-» 


c 


3^' 2P 

^ 3 


3 0 


W> 4> « 






^ 0 


0 CO 


£ « 3 


3 






^ 0*-. 


*£a 


3 

CO 


fia 

0 


0 £ 


s 3 s 






Q .£ 


CP ^ 

«3 4^ 


to 

33 

3 


CP 

La 


ta»a 

>La ^ 






•Ln» 

CO 

CP 


CP 0-* 





•“ o 

« 4:2 

s ^ 

rT^ ^ 



H3 

(O 



3 

O 



XJ 
c c 

5P ^ 

Co 

Ca ^ 

c ^ 
o 

tn 
>*. 

2 g 

-»- V 



5£i 

C 

ilS 

c 



La 

o 

<— 

c 

o 

w 



CO 



:>.«^ 5P 

^ <*rf C 

E £ 3 

iS < o 

o tc ^ 

^ 4-5 ^ 

C 

s ^ 

CO 2 

O o 



o 

> 

CO 



CO 

CO 

O 



O 

O 

c 

0^ 

La 

o 



X •£ jj:; 

^ 22 ^ 
W) c« O 

c s r 

s ■ 

"o O 

rt -M 

i2 to 
o s: 

-c: ^ 

TS ^ 

C CO 

*o O 

CU.T 

CO 



es 



o 



o 

W) CO 

.£ *S 
o ^ 
^ -a 

to C7 

•E 

O CO 

W) 

rt ^ 
CO *«M 

.£ 

j 

CO 

•£ 'I. 

I1 

^ C 3 

3 ^ 

1 O 

• — *hb 

c o 
•2 *£ 
ti o 

• r- 



4 ^ 

i 

2> <? 



CO ^ ^ 

is 

CO .Si 5* 

CO «M O 

-^ll 

^ c a 
C O M 

^ c- 3 
^ 3 -S2 
^ c £ 
*; 3 -o 
c cu c 

fcXi _ 

2 

i; w 

La ^ 

£ ^ 

_ « i2 
a — c 
- - o 



o 

»- 

••M ^ ^ 

CO |T 

o a 

-3 2? 



o 



i2 2> w 



C 

3 * 2 : 

CO ^ 



bo 



CO 



a — c 
es i^ O 

2 f £ 



C3 O 

O g- 

^ o 
« :» 

= 1 

CO ~ 



CO 



0 

CP 

0 




3 ^ 


La 

3 




0 ^ 


CP 




0 Im 


■^ 4 - 




•>c *5 
0 cr 

£.•£ 


. 1 ^ 




*CO 




0 


CP 






.r 

4 ^ 




.£ .r 






CO C 


CO 




3 3 






CP 0 


3 

.r 




0 i- 

«+-> Oa 




c 






*33 

3 


• • 

CP 

-44 




CP 


0 




0 

ta 





o 

_ CO 

*S WD 
5 xC C 

CO 

o ^ 

^ .s 

CO no 

"I -c 

c; 

Ca. 

a 5j 

*- ■£ 

CO 

10 

0 ? O 

3 

bD 

CO 

N-I o 

La 

no 

-II 



CO 



c .r 

CO -*-» 

= ^ 

it 

£ -£= 
o 



3 « 
3 ^ 

CO 

C = 

o c 

o If 
® > 
c 2 

Q> a- 

X 

*- o 
c 

CO 

.3 CP 

J « 



a ^ 

-c 2 

^ £ 



a> «<; 

i: 
o 



>• 

£ 

3 

i*» 

o 

La 

C. 

o 

.£ 

C 

eO 

CO 



CP 

CO 

Oa 

CP 

CO 

X 

CP 

c 

to 

CO 

CO 

4 -» 

CO 

.r 



-M 

La 


>> 

ns 

S 

CO 

1^0 


0 


•ffi c 


Oa 


3 . 5 P 


Oa 


CP 


CO 


3 


0 


CP 


CO 


Q 




• CP 


p— « 





o 

c 



.r 

tD 



C 

CP 

o 

.r 

a 

3 

o 



o 

.r 

H 3 

CP 

CO 

CO 

CP 



c; 



CO 



O 



o 



o 

ERIC 



design of the experiment. 

M.2. Invite more thinking T. Are you saying that he did not have a hypothesis? 

S. Yes. 

G.2. Extending T. How do the rest of you feel about this? Were you 

able to find a hypothesis? 
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M.l. Support T. He states in two or three places that he’s looking 

for a law of order by which these characteristics 
are transmitted from one generation to another, 
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which they appeared in successive generations. So 
you’re saying that the assumptions, then, for the 

type of plants that he had to have, related back to 
the problem. 

G.l. Focusing T. Now, how is he going about solving the problem? 

I.l.c. Design of study Let me ask you this. What was Mendel going to do 
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this on the board. Can you help me young lady? 
What do you think is the first thing I should put 
up here? 

Selection of plants. 
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would cause him difficulty in determining kinds of 
plants or kinds of offspring. 

(End of first session) 

G 1 Focusing (review) "I * Yesterday we talked about the problem, assump- 

I.i.a. Identification of problem t'ons. =>"d some about the experimental design. By 
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hybrids, or . How about ratios? Does he p;ive you 
some numbers on this? Someone said earlier that he 
was going to eount them — ean you find any num- 
bers that he worked with? 

Oh — well, on the F 2 he got, well when he used 
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“From 253 hybrids, 7,324 seeds were obtained in 
the seeond trial year. Among them were 5,474 
round or roundish ones and 1,850 angular wrinkled 
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S. Well, he set up his interpretation first and told what 
the experiment was going to be and what he was 
going to do . - . and he gave us everything he was 
using and then he went ahead and did the experi- 
ment, formulated his data, and put it right below 
his interpretation so you got exactly what he did 
out of it- 

S. I think it’s good that he wrote it out because people 
weren’t exactly mathematically inclined, therefore, 
it would be easier for them to read and understand. 
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1 While much of what is included in Chapters Two, Three, and Six is either based on or related 
to Schwab’s work, the writing committee has chosen the more common spelling of “inquiry.” 
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role in science was primarily to be established or disestablished, 
“proved” or “disproved ” In fact, however, hypotheses play another 
important role. They serve as guides pointing the way to new dis- 
coveries. 

We can make the significance of this role clearer by re-examining 
the ‘Tf . . . , then . . logic associated with the use of hypotheses. 
When we look at such a logical chain from one point of view, it seems 
to be purely and simply a major step toward “proving the If. If 
A, then B.” We seek for B. If we find it, our hypothesis, A, is ren- 
dered possible. If we fail to find B, we are in doubt. If we show 
that B does not exist, we have disproved the hypothesis, A. 

Now let us look at an “If A, then B” from another point of view. 
The A, the hypothesis, is a new idea, or a familiar idea in an untried 
and u^amiliar context. Therefore, the B is also something new or 
something familiar but located in a context as yet unsearched; so 
we proceed to search for the new thing or in the new context. In 
this new search something new may be discovered. Whether the 



something new corresponds to our hypothesis or not, it sets ofiE a 
stream of fresh enquiries likely to lead to fresh and important knowl- 
edge. This is the point suggested in Invitation 11 and repeated in 
Invitations 12 and 13. 

There are two important ways to emphasize this role of hypotheses. 
One way is to point out that science is not one process but two. It is 
a process of discovery as well as a process of “proof.” 

A second important way to present the role of hypotheses in the 
process of discovery is as follows. The problem of obtaining wanted 
data is twofold. First, it is the problem of obtaining the data when 
we know what data we want. The planned and controlled experi- 
ment is the best solution to this problem. 

In addition, the problem of obtaining wanted data is the problem of 
knowing what data to want. The conceiving of fresh hypotheses is 
the way we solve this problem. 

The two problems are, of course, connected. Hence the devices 
that solve them are connected too. Although it is the experiment that 
leads us to our data, it is the hypothesis that leads us to our experi- 
ment. And the fresh hypothesis leads us also to fresh problems. 
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THE NEED FOR A THIRO PRINCIPLE OF ENQUmY 

Such events as these point to the usefulness of a principle of enquiry 
in biology, one that will open doors to which the classical conception 
has no key. The classical conception in its pristine form depends on 
a fixed structure, a fixed function, and a fixed relation between the 
two. A fixed function is the knowledge object at which the enquiry 
aims. A definite structure .(and action) is required in order to vield 
the data which this pattern of enquiry must use. A fixed relation 
betv'een the two is the ground on which the data of structure, locus, 
and action are interpreted to yield knowledge of function. 

By contrast, such flexibilities and varipotencies as we have just de- 
scribed point to a new knowledge-object which requires a new kind 
of data and a new pattern for its interpretation. Instead of knowl- 
edge about one collection of regular, recurrent parts, we will want 
knowledge about changeable parts within the set; even, possibly, of 
changeable sets. For example, we would no longer ask, “What is the 
cellular structure of the lung?" Rather, we would ask (by analogy 
to Haldane’s report), "What is the repertory possessed by diis organ, 
the several cellular airangements and architectures of which it is 
capable?" 

This new question would bring in its wake two related ones; (1) 
What conditions evoke this, that, or the other item in the repertory? 
(2) What are the complex, subtle processes by which one item of 
the repertory, one cellular architecture, is replaced by another? 

By questions such as these we could seek out the flexibilities of our 
“parts.” We also want to seek out the flexibilities of our “whole.” 
This can be done by an analogous shift of the problem we pose. We 
would no longer ask, “What is the function or role of this organ?” 
Instead, we would ask, "When parts X, Y, and Z do thus and so, 
what role does part A play?” We would then ask, “When X, Y, or 
Z is changed in such-and-such a way, what correlative change takes 
place in A-what new roles does it play to make of A, X, Y, and Z an 
integrated whole?” 

Such a pattern of research reflects the conception of the self-regula- 
tory organism. 
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APPENDIX B 



COPY ‘ EXPERIMENTS IN PLANT HYBRIDISATION” (pp. 113), 

BY GREGOR MENDEL 

Tliis paper was uscfl in Sliawnec Mission West high school biologx' 
classes as a basis for “Inquiry into Inquiry” discussion in Chapter 
Seven. It is reprinted from “Experiments in Plant Hybridisation by 
Grcf^or Mendel, Harvard University Press, Cambridge, 1958, with 
permission of the publisher. 
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Expt. 7. The offspring of 28 plants inherited the long axis, and 
those of 72 plants some the long and some the short axis. 

In each of these experiments a certain number of the plants came 
constant with the dominant character. For the determination of 
the pro}>ortion in which the separation of the forms with the con- 
stantly persistent character results, the two first experiments are 
of especial importance, since in these a larger number of plants can 
be compared. The ratios 1.93 to 1 and 2.13 to 1 gave together 
almost exactly the average ratio of 2 to 1. The sixth experiment 
gave a quite concordant result; in the others the ratio varies more 
or less, as was only to be expected in view of the smaller number of 
100 trial plants. Experiment 5, which shows the greatest depar- 
ture, was repeated, and then, in lieu of the ratio of 60 and 40, that 
of 65 and 35 resulted. The average ratio of 2 fo 1 appears, therefore, 
as fixed with certainty. It is therefore demonstrated that, of those 
forms which possess the dominant character in the first generation, 
two-thirds have the hybrid-character, while one-third remains 
constant with the dominant character. 

The ratio of 3 to 1, in accordance w ith which the distribution of 
the dominant and recessive characters results in the first genera- 
tion, resolves itself therefore in all experiments into the ratio of 
2:1:1 if the dominant character be differentiated according to its 
signific ance as a hybrid-character or as a parental one. Since the 
memb( rs of the first generation [FJ spring directly from the seed 
of the hybrids [Fi], it is now clear that the hybrids form seeds having 
one or other of the two differentiating characters, and of these one-half 
develop again the hybrid form, while the other half yield plants which 
remain constant and receive the dominant or the recessive characters 
[respectively] in equal numbers. 
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French, W. and Associates. Behavioral goals of general education in high school. New York: Russell Sage Foundation, 1957. 

The author and his associates feel that the best way to approach evaluation of curriculum is by describing the behaviors 
which should be expected of the student. There are tables of behaviors which might be expected and some discussion of 
how these might be used by curriculum planners, teachers, guidance counselors, laymen, etc. to evaluate the student. Pre- 
paring the student for self-educative activities constitutes a major category in the goal structure. 
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This study shows that subject-matter experts, teachers, and curriculum writers have congruent perceptions of science ob- 
jectives, 

Tyler, R. W. Some persistent questions on the defining of objectives. In Lindvall, C. M. (Ed.) ^ Defining educational objectivet. 
Pittsburgh: University of Pittsburgh Ptess, 1964. 



SECTION n 



THE INQUIRY PROCESS 



Bruner, J. S., Goodnow, J. J., and Austin, G. A. A study of thinking. New York: Wiley, 1956. 

Bruner, J. S. The process of education. New York: Random House, 1960. 

Bruner emphasizes the need for connection or structure in knowledge if it is to be meaningful and/or retained. 

Bruner, J. S. The act of discovery. Harvard Educational Review, Winter, 1961, 31 (1), 21*32. 

Davis, G. A. The current status of research and theory in human problem solving. University of Wisconsin, Madison, Wis., 1966. 



1 



VO 

o 

lO 



UD 

O) 

o 

CQ 

O 

On 

On 

CO 



(» 

O) 

> 



c 

b£) 

O 

bJD 

C 



es 

0^ 



O 

tc 

C 

o 

On 

tc 

u* 

f 

tc 

B 

tc 



es 

C 

o 



es 



CO 

es 

Urn 

es 

0^ 



C « 

CO nrt 

•c ® 

g s 

■5 S 

•I S 

O JS 

CO ^ 

A. 

o g 
^ fc 

CO ^ 

a; 

N 



VO 

VO 

Cv 



C 

o 



o 

o 

CO 

CO 

< 

C 

0 $ 

V 

3 

u 



-O A 
C O a 



2 s 

H 3 c 

U CO ^ 



CO 

c 

CO 

z 



c 

o 

'Sd 

w 

es 

ct 

*P»N 

CO 



M) ^ 

> c .£ 
c ^ 
o o -c 

« S '5 

3 S = 

3 <» o 

e# — V o 

^ 'Si-v 
0> 

■£ <» 

bCro 



d-5 g 



” 5 0 



c 

.. 

C ^ CO 
c? CO 

O) 



CO 

hm 

O) 

ns 

C 



c 

c 



O. 

o .£ 



£P “ « 

o « rs 

3 s 
o cr c 

o ^ 



Oirf 

no 
O) ^ 

22 ^ 

2 ^ 
O ms 
JS 

CO 
CO 

O ^ 
O 

pO 

o > 

CO > 

“ g 



C 

3 



C 

os 



3 

On 

B 

o 

o 



a, 

CO 

Ct 

C5 

Ct 

o 

*P»N 

faq 

c 

CO 

S 

s 

o 

u 

CO 

a; 

=1° 

eo 

C O 

•S Q 

es U 

u 

3 

ns 

U 



« O 

-a 

c ^ 
o; c 

S •&: 

C 3 

1-2 

£ 3 

C5 

.2 

'ffi 4J 

•- s 

£ « 

S = 

<» s 

.2 -S 

j2 a> 

O fe 

Dm 

^ t 



o 

'Sb 

o 

bO 

c 

o 

a; 

On 

CO 

O 



C 

o 

o 

CO 

o 



eo 

c 

o 



a; 

> 

Oi) 

c 

eo 

s 

a; 

ns 



bO 

c 

c 

eo 

£ 

B 



eo 

a 

3 

ns 

U 



a; 

> 

a; 

CO 



a; 

pO 



a; 
a 

52 g 
£ *3 

CT^ CO 



C 

eo 



eo 



CO 

vO 

Ov 



CO 

a; 
o 
C 

eo 3 
ns cr 



Ov 

lO 

• 

00 

lO 



00 

CO 

CO 

vO 

VO 

Ov 



O) 

pO 

B 

o 

> 

o 

Z 






c: 

o 

pT^ 

3 

O 

IE 

c 

o 

CO 

O 

q3 

cc 

Q) 

In. 

o 

o 

Q) 

c 



?3 

Q) 



o 

I- 

Q) 

g 

d 

c 



CO 

o; 

o 

•5: 

fcN 

a; 

CO 

c 

o 

•ES 

eo 

O 

3 

ns 

U 



fXi 

c 

*pN 

o 
CO 

Q) 

On 



C 

o 

*s 

CO 

£ 

£ 

o 

u 

CO 

O) 



& 

C 

'cfl 

pE 

o 

a; 

c 



eo 

C 

as 

o 

3 

U 



0^ a; 
pS -a 



a; CO 

V c 



c 

a; 



o 

CO 



eo 
ns 

C 

B 

B 
o 

o 

pS ^ 

-4^ ^ 

"2 



On 

CO 



C 

eo 

C 

eo 

O 

3 

ns 

U 



o 

(X4 



CO 

a; 

•5: 

a; 



o 

pE 

3 

eo 

o; 

pE 

H 



10 

vO 

CO 

10 

10 

CO 



av 

vO 

CM 

vO 

Cv 



3 

Q) 

Q) 

oc; 

3 

■|> 

Mn» 

O 

d: 

d 

hO 

a; 

'I 

o 

3 

O 

C 

o 



CO 

3 

cr 

a 

eo 

a; 

p3 

H 

s 

a; 

& 

eo 

O 



10 

vO 

Ov 



O 

o 

CO 

*5 

c 

eo 



C 

CO 

ns 

c 

S[) 

O) 

> 

*PN 

ns 

u 

3 

o 

a; 



C5 

£ 

I 

CO 

CO 

Q) 

o 

£ 

a. 



Q) 

O 

3 

*i^ 

CO 



CO 

o; 

3 

CO 

CO 



eo 

o 

•Ei) 

o 

o 

p3 

a 

On 



a; 

& 

eo 

O 



O) ^ 

^ I] 

c ^ 

^ •* 

l-N ^ 

fcN QV 

3 
o 
o 
O 



vO 

Ov 



c 

o 

CO 

c 



eo 

p3 

3 



O) 

p3 



0) 
> 
O 

01) 

p3 

CO 

3 

O 



3 

O 

o 

a; 

p3 



3 

> 

Eb 



cS ^ 



o 

3: 



o 

a; 

Z 



3 

3 

O 

o 

a 

eo 

3 

eo 

3 

eo 

ns 

a; 



Q) 



CO 

3 

O 



'•3 

3 

O 

o 

Q) 

s 



eo 



CO 

o; 



p3 

bO 



oT [iia 

& 

eo 

O 



3 
O) 

B 

O) 

o 

3 
3 

> 
ns 
eo 

O 
p3 

r E 

5 p2 
00 ^ 3 
3 V 
9 *C 



GO 

vO 

Ov 



g s 

o ^ 
% c 
sA < .2 

eo ^ o 

s S ” 

« C3 ^ 

^ U- 



D- 2 

£ 

:d 

In. 

0 

1 

faq 
B 
3 

V 

•NN 

b 
3 
o 

3 



o; 

o; 

3 



CO 

s 
s 

o 

eo O 
O 2 



o; 

ns 

O 

s 



3 

- I 

3 ^ 
O 
•E 

a 
3 

ns 

w 'C 

« -B 
^ . 

D ^ 
<0 o 

‘S .2 

a: 2 
_ w 

^ a> 

C .£ 
O 

2 

ro OI 



•S C 

3 a; 

S 

3 

OJ 
3 

3 



p3 

o 
eo 
O 

fcN 
& 

O. C 2 
eo O JS 



3 



O 



OS 

fcN O 

o; o 

p3 o 

^ 3 

3 « 

O; fcN 
03 V 



CO 

CO 

a; 

o 

o 

Urn 

On 



o; 

p3 



CD ^ P^ 

• pN rj 



s 1 

«i J 



a; 
o 
3 
o; 

0? H c/) 

Sd 

es 

O 



• 




eo 


0 


Om 


0 


p* 


pi3 




Urn 

eo 

0) 


3 




-g 


p3 



£ 

3 

•g 



.2 "E £ 

^ 3 - 



p3 

o 

O 

o. 

a. 

a 

% 

a; 

a 

o 



o 

>> 

•33 

Ut 

> 

*3 

P 

p. 

fcN 

o; 

3 

a 

3 

a; 

B 

a* 

3 

> 

OP 

Q 

ns 

3 

n3 

V 

OP 

CO 

o; 

3 



eo 

OP 
• 

3 
O 
•ES 

S E 

^ o 

CO 

3 



00 



o 

V 



irt S 
vO V 

^ £ 

O. 

£ - 

O 'C 

ka M 

k. * 

03 •* 

•S = 

CL O 
-£ rt 






3 3 
O Tn 



03 

On <M 
eo On 
On V 
C3 



CO 



o 

3 

is 

CO 

3 



3 ^ 

o •- 



.£ 3 
ns O 



CO 

OP 



3 2 > 
03 *.5 

rri ^ ♦r 



Cs 

o 

IC 



Q 
U 

'S.C 

So.® 
•s Z 

0> 4^ 

T3 c 



i.§ .1 

^ 'E p« 

.2 2 © 

« O -s 
SdS ^ 

-2 fe 

^ ^ B 

eo p. ^ 

C c ” 
•2 .2 ^ 
« to .2 

3 o S 
H 3 >*. 
w -TS T3 
C « c 
eo 

0 O 0, 

1 3 5 

« “ ns 
-5 O 

03 55 03 

fcN a ns 
5 ^ ^ 
0^ 

CO 

a; 



o 

It! .2 



OP 



OP 

p3 



C3 

A ^ 

O CO 
^ eo 
C 

3 c 

ea o ns 



3 

O 



0> 

JS 


fcN 

o. 




H 


a; 


0 ^ 

03 ^ 


pci 


vd 

© 


p3 0; 

p3 

03 




© 




fcN 




H 0 


95 

eo 










I 

CM 



© 

rf rt 



CM CO 



5 



IC vO 
rf rf 



r- 00 



o^ 



US 



ERIC 



3 A 




a ^ 


W 

bC CL 

.£ QO 

J2 c 
0 *a 


4J !s 
> 3 

3 " 

* J 

W .-> 


— a bib 
Madisor 


— ^ 


X £ 


bD 


■.J CQ 


*S 0 

0 X 

QO 


£ £ 


« ® 

00 

'2 


1 s 

2 0 


.3 Q 


0? ^ 
0 5 


c» § 

£ .2 


« s 


3 00 

£ 2 ^ 




.3 3 


Am 


Si ^ 




* -C 


0 0 


^ > 


0 « 

'3 


t1 . 

a< >> 


CO 


- -3 





t- 

vO 

Os 



CQ 

Urn 

o 

o 

s 



o 

a; 

• 

•SP 

*««* 

C! 

*«i* 

C! 

C 5 

;d 

'S' 

9> 



C 5 

C! 

g 



H 3 

Urn 

*2 

'3 

O 



u-S £ 
a S 2 


? bc 




£ c 


4 -T S £ 

*C ^ F- 
• MM CO -H 

Q- ^ 3 


CO 

2 

•i^ 


w 5 

C ^ £ 

c "H -2 


•3 X 

0 2 


^ 3 

i H 


.2-2 S 




CO CP 0 




•2 -S •£ 




1 a i 


0 2 



© 

■ 

00 



VO 

CO 

CO 

VO 

VO 

Ov 



0) 

S - 

OJ O bD P 

•s ^ £ o 

O4 ^ 

CO 7 ? ^ 

CO « »; 

u C O 
2 O 0? 

-g flu ^ O 
O 0) 

m g no 3 

&*n P C 

» .2 « s 

« *; <» o 

e « a; .5 

CJ 4 iJ 



« -c 
> 

09 

CO 0 ^ 

CO 

0) 

<» ^ 

0? "5 

^ ~ 



^ M ^ TZ 

•pi^ O V 

VD S 
0) 



„ c 

I- ^ 

.£ X 
^ 0? 

CO no 
0? c 
CO CO 

.0 0) 

^ SP 

O 2 
o 
o 

o 
c 
0) 



CO 

.0 

s 

O 



g 

o 5 

o 

c 

.£ 

*S 

CO 



0) 

.0 



l> 

VO 



T 3 
0) a; 



Cv .> « 

l-H .M 3 



CO 

c 



CO 

O bD o 

CO ;o 
T 3 a; 

0 ? eg 53 

£ c 



0) 

c 



CO 



c 

CO 

B 

s: 



o 

>H 



5 2 c 

a; ett 
CL o 

.2 -c 
-C J c 

(» -C a; 

^ -S 

53 2 



0 


0 


CO 


0 


?► 

0 


> 

CP 


0 


M& 

CP 


X 

ns 


CP 

0 

Am 


•2 

bD 


w 

*c 


z 

• 

£ 


Am 

0 


0 

3 


bD 

£ 

3 


£ 

CO 

£ 


CP 

X 


£ 

s 


*o- 

CO 

CP 


u 

3 

C) 


w 

X 

e 


13 

c 


0 

>> 


^0 

3 


bO 

fi 

*£ 


0 

0 

Am 


X 

bD 


£ 

2 


MM 

X 

0 

1 —^ 


CP 

B 

CL 


13 

^£ 



o 

T 3 



U ^ 
. ^ 
O 

<® _5 

*3 

CQ 

s 



o ^ -iS 

C 9 09 C 9 

a; 



CO 



I— I 

“ CO 

O O 
pO CU 



?s picj -2 

-5 o « 

“ i| 

• p«« V 



3 

S§ 



c 

a; 

a. 

>> 



C CO 

M o o 



o 

X 



'2 '55 

c ^ 

CQ « 



CQ bC 

— .3 

*- 'S 

g-s 

o « 

C pj 

0 a; 
o 

= 1 

ScS 

<n »- 

a? t 2 

1 - 

Q 

c 

ns S 

* *- 

r c 

^ 1 
a; 

o > 

.- d, 

-5 Q 

Urn “ 

(£< C . 

^ « I— I 

r^ -C ® 
O O M 

CO 

Sffic 
S c w 

CO *s 

ffi c 

- o ^ 

* eo ^ 

®''n# 22 

•5 S <N 

« O 0- 

Q ® fti 

r © U 

pH 

. -us 
X 

-S ^ 

J- Oii-i 

aS 2 . 

*£ ob CO 

S.2g 

CO ^ ^ 

O 

CO 



s 

p£ 

2 

O 



H 3 

c 

CO 

bD 

C 



CO 

0? 



o 

c 

o 

CP 



c 

CO 

CP 



.1 

S 

CO 

JP 

2 

^co 

*c 

CO 

> 

O 

>> 

E 

o 

c 

o 

X 

CO 



Or O 
OP ^ 

C -C 

o 

^ b£i 

C ;£ 

O CO 
•- OP 

•£ '« 
•3 CO 

OP 

-S .3 



CO 

C 

CO ^ 

CP 4 ^ 
U Q, 

Cl- 



o 

00 

2 

00 



00 

CO 

M 

CP 

.0 

00 

c 

c? 

H 3 

o 

(O 

C^ 

J= 

bD 

O 



t- 
VO 
ON 

^ :£ 

CO 

CP ^ 



c 
.0 

o „ 



.0 

bD 

O 

o 



o 

CP 

z 



H 3 

CP 

o 

S 

o 



CO 

CP 

a- 

o 



o ^ 

2 2 

^ S 
0 o 

H 

O " 55 ! • 

- “ M) 

"C S *3 

^ O > 

C ‘-S "o 

I ^ 

no ^ 
« 2 
>> P 



2 

0 ) 



O 2 



C 7 

3 

O 

CP 

C^ 

0 

C) 

Q 



© 

CO 

CO 

\o 

© 



c? 

A 

B 

c? 

CP 

c? 

Q 



CP 

I 

*««» 

O 

«5 

C! 

Q 

CP 

*C 

0 ) 

£ 

CP 

c 



CP 

^c» 

bD 

CO 

&) 

CP 

4 -J 

a 

•2 



^ o 



& 






CQ CQ 

*i 

J s 

CJ 

« M) 

•M C 

.2 ■?: 

H *® 

CO 



C 

•5: 

CP 

N 

ns 

c 

CO 



CO cu 
'2 TS 



CJ ™ 

.3 

aj *2 

CI4 

*- la 

w ).3 

c •«-< 

I'g 

^ w 



CP 

CP 

C 

•2 

*S 

<0 



CP 

N 

*5 

CP 

c 

>% 

CO 



O 



2 •£ 
JS "O 

« c 
. CP iS 

a S 22 

- c 

CO 6 

M C 

CO < 3 

(O 

(O 

CO 



• 

c 

>^ 




•B Z ^ 
'i = i 


iC « 
X 3 
X ^ 


bD 

-2 




c ” «22 

3 0 X 


g 3< 
*s 


[0 

X 


# 

0 


0 .ts 


0 aj 
aj 




fH 


2 c 


X 


ns 


© 


5 5 


>> 60 


£ 

C? 

CL 

C? 

ns 


1 

t- 

0 

CO 


■g « "c 
3 c 2 


•- 5 

1 s 

£ CP 

Am 



(O 

C? 

C 



CP 

o 



c 

.2 

CP 

CO 



CP 

Ic 

C 

o 

iss 

'o 

ns 

O 

CP 

s 



CP 

CP 

c 

CP 



'o 

. 

> ® 

. ® 

© 

- 

CP 

>> 

CO 



.2 ^ 



00 tS 2 

VO 



ns ^cp 

C CO 
CO < 4 ^ 

§-.2 

S S 

I - 

-3 c 

^ >> 

M (» 

5 aJ 

= -B 

aj 

3 3 

CO C 

ns O 

C CP 

A 

CP ^ 
^ 2 
3 

bO O 

C -O 

• ^ (O 

.2 -3 

<» e 

-C * 

P = 

1 s 

"WD O 
3 X 
O « 

2 3 

mC H 
C 4 -^ 

(o 



© 

© 

© 



CP 

M 

B 

CP 

CP 

CP 

Q 



<0 

CP 



C 5 

£ 

0 ) 

I 

"t 5 

C 7 

C 5 

0 ) 

CP 

C 7 

OP 

CP 

CT) 

o 

o 

CP 

CT) 

bb 

c 



CO 

C 

o 

CO 

CO 

CP 



3 

O 



CO 

CP 

c 

o 

CO 



B 

o 

W CP 
CO 

ns 

c ^ 

3 

O -M 

•O _5 

CP 4-1 
CP O 

o - 

CP >% 



ti 4 

o 



CP 






CO 

c §- 

.2 -S 
« « 
« '3 

a- s 

CP S? 

'tJ S — 

^ CO 

B 

CO eo 

^ r- 

3 ^ 

g CP 

C -M 
CO O 
C 



3 

o 

o 

Urn 

CO 

CO 

CO 



CP 
CP 

S .2 

*s ^ 

CO .t: 
CP -V 

.Si © 



O CO 

£ ^ 



CP 

CO 

CP 



CP 

3 

£ 



CO 

10 
csi 

a; 

O c 

fH op 



hm 

CO O 
CO ^ 

^ CO 

— bC 
bD £ 

.£ *CP 

^ £ 
g « 

- 3 

c 3 

'Sb-c 

OJ 

M O 
O aj 
'*"' ’w) 
ns bC 
c 3 

CQ ^ 

CO 

V> jj 

.b 

3 ^ 

© £ 

CP 
CO 



CO 

CO 



^3 

CP 

'o 

> 

£ 



3 

© 

^£ 

O 

>> 

CO 

CP 

£ 

O 

CO 

CP 



£ 

CP 
. CP 

^ £ 

2 ® 

2 

D- CO 
CO ^ 

^ o 

2 CO 

2 

CO CP 

^3 £ 

§ ns 

■S ^ 

§ « 

o i 5 

C 



ns 

£ 

CO 

aj . 
£ bo 
3 3 

.2 12 

CJ y 

® « 

aj 

O *- 
2 ^ 

3 aj 

c . 3 ^ 

fl 9 C 

2 -3 

^ CP 
CP 

H> -H 
CP ^ 

r 2 C 
© CP 

S 



n# tn 
^ bC 

Tt 

vo -C 

2 « 

fh ^ 

o 

O > 

ts « 

O o 

<» .2 

^ 3 

0 ) O 



2 CO 



^ CO 

® 2 
•?: .2 
CO 



CP 

-Q 

O 



3 

o 

CP 



CP 

C /!5 



05 



CQ 

2 S 

^3 
CP 

CP 
CP 
£ 
CP 



F- ^ 

£ CP 
O ^ 

• - ^ 

2 

SdJ 

f f 

s| 

S CO 



3 

© 

£ 



CP 

CO 



.2 o 



CO 

£ 

CP 

B 
o 
£ 

CP 

"S 

,£ 13 



CP 



CO 

CO 



W '5 £ ^52 

* is CP ^ 2 
Q eo ^ c 



£ 

.2 

*3 

CO 



CO 



£ 

O 

s 

CP 

Z 



CO 
CP 

^ £ ^ 

X 2 C! 

^ — CO 



H © X 



<C CP 
^ X 
X H 

CO 

> 

o 

Z 



£ CP CP 
£ TTi £ 
>js aj 
^ .2 bC 
O ^ M- 

o 

*3 c 

^ 2 

£ X 



in 

C 4 



CSI CO 
I/O I/O 



I/O 



10 

uo 



© 

© 



l> 

© 



© 

© 



© 

10 



.eric 



O 2 f 



c 

o 

B 

O) 

o 

c 

CO 

> 

HO 

C 

a; 

O 

c 

o 

•43 

•F^ 

o 

O 



c 

cff 

o 

•FF 

s 

< 



c 

o 

4m» 

bC 

C 

•FF 

J3 

(» 

etf 



Q> 



0^ 



O 

Urn 

*22 cu 

o ^ 

> 



c* ^ 

Sf *ff 



> X *ffi o .5 

r! CO *S .r^ 



O *tJ 

V o 

s* “ 

^ o 

etf ^ 

» cu 

V *FF 
£ ^ 

&i 

OJ HO 



pH ^ 

FfF 

? 

CO 

o ^ 

Q 

o Q 

£. o5 
o 

^ c 

• FF 

CO o 
Q> (» 

^ £ 
2 

i; M 
*1 



CO 

Is 

l§ 

CO 

CO r> 

^ *S 

0 ? 

s 

1 o> 

V S 
u ^ 
c; !C3 



« 9 

u (O 

CO ^ 

S-, 

O CO 

- ^ 
« < 

■o 

in 

o VO 

« o^ 

•r* 

Qij 

S oT 
o o 
•« c 

5>;s 

a. CO 

Q> 






Ci HO 
^ 0^ 
•!■* 3 

^ £ 

CO .5 

S-I 'c 

o o 

« " 

> o 

X *- 

« § 

o F 

o 

« a 

■£ ^ 
cu 

^ F 
C • 

tJ -S o 

F res <4M 



« •? 
- § 

ro ai 
C .£ 
ea •>-> 

bO ^ 

c o 

• 

O 09 
CO O 

.ia O 

o c 

-FF. ^ 

>2. ^ 
^ ^-1 

•• £ 
09 •£ 

> bO 

« I 

-S-s 

o ^ 

s s 

<0 o 

s: ‘•^3 



HO 

£ 

CO 

bf> 

£ 



£ 

O 

o 



09 

£ 

O 

V 

[c 

O) 

CO < 4 -^ 
£ CO 

O ^ 
*43 bD 
5 ^ 

o ^ 

O- 2 
O cu 
bO g 

c ^ 

:2 .s 

CO 



c_5 ^ 



09 

09 

U4 

09 



CU CU 
CO ^ 
CU CO 

g'l 
'■i S 

0 

1 ^ 

• FF 

*- 2 
o **i 

C C 
O 2 
■4J *- 

V CU 

« ,2 

o % 

o > 
•< 'O 



« 2 
JS 

•g S' 

C8 bO 

« c 

a? 

= 

C ns 
3 C 

c 

V bO 

> C 

•5b *S 

2 'I 

CO o 
fff 09 
09 09 

> ^ 
^ -V 

09 >w 
HO ^ 
CO bO 
£ 



p2 £ ^ 



. I-F 

^ 09 

I s 

V £ 

S ^ 

4> <i> 

I? ^ 

jS ^ 

F 'i: 
09 O 

O £ 

^ O 

<A £ 

f-f M 

CO £ 

O 5 

bD O 
o 

09 

09 

s e 



•FF 

F-F 


CO 

09 


09 


F-f 

J3 


CO 


CO 

•FF 


09 

09 

> 


fcF 

CO 

> 


•FF 

0 


bD 

£ 


09 


•^ 




eO 


0 


3 




cu 

• pF 


09 


3 


> 


F 


09 

F-f 


s 



09 

& 



I 

"o 

09 



^ £ 
^ CO 

<» rJT 

l-s 

o I 

cu 

^.r 

M I 0 

I 

CO £ 

fcF 

5 o 
£ ^ 



O ^ f£ 



WD 

>S. c 

*FF 

•• 

09 £ 

^ £ 
o E 



o 

£ 

O 

*Fi» 

o 

09 

£ 

C*5 

"0 

£ 

£ 

o* 

09 

> 

O 

09 

09 



CO 

09 

• FF 

to 

B 

V 

.3 

CO 

£ 



09 

£ 

(f 

CO 

09 



09 

•FF 

CO 

p£ 



fe -5 ^ "H S 



O 09 
^ CU 
c» X 
CO 09 

'S $ 

09 



£ 

09 

f£ 

£ 

O 

£ 

f£ 

09 

£ 

O 



O 

09 



09 

09 

09 

09 

CO 



bD 

£ 

• 5 : 

•FF 

fcF 

09 

H£ 



09 

09 



£ 

O 

•FF 

CO 

*C 

09 

HO 

fcF 

09 

> 

O 

.2 n3 
ns 4> 

^ § 
2 ^ 
e -s 

a g 

09 09 

CO 

fQ > 

3 ^ 

09 

^ i 

te o 



F 

Urn 

3 

'3 

i 

o 00 

CO <N 

'o s? 
3 00 
§ (M 



5 O 



=►' ^ 

^ in 

no 00 

CO vO 
09 0\ 

■&- 

3 

o 



F O 
*- 

O '3 

£ 3 
5 -Q 



£ 

CO 

C9 



& 



l> 



I/O 

o 

VO 

Ov 



V 
X 

« -i5 

3 o 

V 

'3 £ 

C F 
F ^ 

V >-« 

F o 
•J3 •- 

c 2 
•'- o 
X « 
o js 

IS 

X <« 

ta •>-> 

C 

.2 ^ 

® I 

= ^ 

i2 “ 

09 

•£ & 
43 bD 



5 ^ 

•52 >. 

HO £3 
^ CO 

^ *FF 

CO ^ 
■£ C 

*FF 
• FF 0 

09 3 

0 ^ 
p£ 09 

O 09 

6 ^ 
r cfi 

^ £ 

O 

*cT 3 
£ o 

09 

j j 

H « 



0> 

09 

£ 

o> 

•f* 

09 

CO 

g 

.2 

f9 

£ 

f£ 

£ 

fiq 

>• 

o 

HO 

09 

09 

•FF 

£ 

09 

•FF 

O 

09 

o 

HO 

CO 

J3 



43 

CO 

f£ 

C9 

C/9 



00 

VO 



09 

fO 

£ 

09 

i3u 

09 

C/9 



0) 

f£ 

09 

£ 

<09 

09 

£ 

0) 

•p^ 

09 

CO 

0) 

S 

• 

CO 

C9 

•FF 

to 

s 

V 

J= 

ts 

s 



^ 09 

c ^ ^ 

CO 
3 
£ 

CO 



£ 

O 

•O 

CO 

F"F 

3 

£ 



09 

CO 

fcF 

09 

CO 



I 09 
> 
CO 
J3 

09 

09 



no £ 

£ ^ 
3 *FF 

CO 0 

JO >•. 

^ p£ 

"o 09 09 

^ 0 ^ 



£ 

O 

C9 

13 

C9 

5b 

'o 

JO 

o 



CO 

£ 

O 

•FF 

C9 

3 

»F 

09 

£ 

•FF 

09 

09 

> 

•C 

C9 

09 

o 

F"F 

CO 

£ 

O 

•C 

C9 

3 

fcF 

09 

£ 



C9 

09 

CU 

09 

09 



C 3 
09 09 




£ 


&) 




0 09 




CO 


CO 




09 

0 -ti 




09 

C9 


0 

HO 




3 2 




M 

09 

• FF 

r ^ 


£ 

CO 




B ^ 
S >3 


!s^ 


W 

09 

0 


Urn 

09 

£ 

3 




0 09 

5 CO 


Urn 

•FF 

3 


bD 

£ 


P3 


bi) 


0 

cu 

fcF 0 

•FF 


cr 

£ 

09 


• ^F 

J3 

C9 

CO 


0 


^£ 

*£ 


S. cu*^ 

3^ 0 


09 


09 

09 

•FF 


09 


£ CO 


09 

£ 

Urn 

09 

CO 


09 




F-f 


09 

Cm 

0 X 

<0 ^ 


f£ 

£ 

•FF 

09 

09 

•FF 


0 

09 

J3 

F-f 

CO 


0 

lx 

09 

09 


^ £ 




£ 


£ 


Cu 0 

•FF ^ 


09 


09 

b« 


0 


CO 

Urn 


0 ^ 


CO 

09 

f£ 

.i_j 


09 


• ^ 




£ 0 


> 

0 


C9 

3 


HO 

FF 



CO 



09 

>F 



09 

FF O 



09 

£ 

O 

u 



09 

£ 



CO 

bD 

•c 

09 

09 



09 ^ 

P 0 
O HD 

S 5 (« 

o ^ 
L- ^ SJ 
O -g 

« F 
T3 « 
4> O 
aj «4— ro 
C ns 4> 

^ i I. 

<4J ^ 0 

— 0 
js 

• • ^ 
>-:« 2 





•FF 

0 


HO 




£ 


£ 

CO 




09 






^C9 




«2 


ja 

3 




09 


cu 




HO 






09 


HO 




09 


09 




£ 


B 


csi 






1 


-X 

<§ 


0 

<4- 

£ 


00 

CO 


3 

0 


•FF 

£ 

CO 






lx 




09 


0 






<4-1 




£ 

•M 


HO 




0 


09 


I/O 


cu 


09 


00 


Urn 

0 


£ 

09 


VO 


JO 


f£ 


OV 








3 






CO 





F 

09 

£ 

O 



09 



09 



CO 



£ 

.2 

£ 

09 

£ 

0) 

09 

£ 

•p** 

09 

CO 



fQ 

HO 
09 

cu-ti 

2 £ 

52 » 

^ >. 
no F-F 

F -3 
0 C 



3 

cr 

£ 

09 



•M CO 

52 - 

C bD 
£ 

« *s 

- s 

09 09 

0 F-F 
^ fcF 

CO o 
CU«M 

£ 



09 

£ 

O 



£ 

ys 

09 

HO 



09 

5n ^ 
g" 3 
•i3 O 



09 

CO 



CO 
> 

I J 
*- 

.3 bo 





06 


0 

C9 


09 

£ 


3 3 


C/5 


CO 

1 

CO 


09 

F-f 

C9 

•FF 

fcF 


•FF 

CO 

09 

fcF 


£ ^ 
W -g 

• 09 

Q ^ 




VO 


CO 

09 

• ff 


09 

09 

F-f 


fcF 

Q « 


s 


10 


JO 


>S 


^ u- 


s 


CO 


H 


09 





V 

F « 
o 

•FF CU 

•FF (« 
F^ 

s. b 

-3 *3 

2 ^ 

S c 

Urn ^ 

o 

*e ^ 
c aj 

- I 

^ I 

'S ” 

V o> 
C 4= 

■£ o 

-V 3 
.0 O 



09 



CO 



^ 09 

•c :2 



£ 

09 

•FF 

a 

09 



O) 

£ 

O 

09 



3 

J3 

C/9 



3 

O 

>H 



o 

VO 



VO 



esi 

VO 



CO 

VO 



VO 




SECTION 111 



INQUIRY AS A TEACHING STRATEGY 



& 

CQ 



a; 



M • •• CO O 

O Si o ca 



O no c? 



s >: = 

^ CO 



O 



fi i s 

CO ^ 



^ O 



&) a; 
O ^ 
& "2 

a; D 

CO u 



a; 

H3 

CO 

&) 

00 

M— VO 

<C O' 



7( -M ri ^ 5® 



H ^ 

Go 2^ C 'v 
« .S .5 "S 

'O 'O _ C 
t no o 

O IS c « 



c 

— .^ TO O 

H . ^ 

O^ »« > 

£ ^ f- ^ 

« -L-j e ^ 



.t: c« ^ 

^ s 

CO t 
>> 0^ 

.£ s 



I .s 

&,'=’ 

^ w) 2 'S 

. *2 'O »S S 

■g * ts s s "° 

= S SJi| 



U^ 

CL 



*3 P - "S 



O 



o 

bD 
bD CO 

C ^ 



o 

CO 

o; 

c/5 



CL o ^ c 

2 o; a; • 
^ ^ o 

•fe *j 2 2 ^ bi) 

CL M -M *2 

SS 2 O CO E 

S fa 

JS k*n*^ <® 

J -M rt 

S 2 Q-'O 

M,* o P 3 

c 



a; 

& 

c 

o 



JG 

u 



2 

o o 'w 



a; a; 



a. 

<v 

_ QJ 

w b 

^ CO g ^ 0^ 

^ CO B3d 



^ ^ S 0^ ^ 

C p£ ,2 

bO •rs “ 



C« 

*3 
^ O 

o J 

ns h 

C TO 

« S 
Pi^ 

d1 

uT ® 

^ ■fa 

^ CO 

•fa ^ 
3 2 

Q no 

af c 
^ o 

c *2 

CO E 
£ £ 

'f3 ^ 

NI _c 



.£P — 

s ^- ^ 

« o 
-o «is 



^ fe ^ 
M no ^ CL 

'’^ - p J § 



V 

c 
o 

s 



c 

^ rt 



cn 



C 

W ^ 



.£ > 6b 

.£ « ^ 

3 :a o *2 J? 

S ^ ® E «S 

^ X c O S a> 

^2 o 6b. o 

2 CO M ^ '^q-K 
fa CO Cl CL->, 

^ ^ ^ 5 S 

^ CO 

E "“ &)■? S 



^ CO ^ fa 

CL S P — <® 

3 Sb 2 - 

o O g _ _ 

feta.S =■£ 



CO 



’^1 



« .£ « 



fe ^ 
: £ 
s « 

^ jc 



S 5 E 



c ^ 

5 ^ «4-f 



cn 



CO 






a; 

no 

c 

a; 



'C 

a; 

CO 



t 2 *" o 
4> Sb -M 

CL rt ^ 

^ “ *5 i 

oj rt 

O « -o .2 

I^J-3 

H H-» <» >S- 



>> o 

is Xi ^ 



T3 < 

£ • 
3 C 

3 ^ 

4-> ^ 

(O (O 



3 2 
£ ^ 
5 ^ 

CL O 

O o 
^ *2 

bclS 

C 

*C 

5 • - 

CL w 

P i! 

h 5? 

Q-.£: 

(o c 

-£^ 

** 

2 

•M O 
c« 

0 S 
bD 

i2 

01 
>>< 

:S = 

p £ 

CO 

CO 

o; ^ 

CO 

5? 

o ^ 
Q-*5 
JS 2 

c 

CO Jr 

bD*^ 

.£ 2 

> c 

— CO 

O m* 

CO ^ 

E hS 

^ s 

fa *-c 



O o 
o 

"S Q 

O 



o; 



T3 

c 

CO 

c 

< 

d 

s 

c 

o 

CO 

1^ 

O 

ns 

c 

< 



g 

2 

o 

M 

CL 

ns 

2 

O 

a; 

*2 

2 



CO 

2 

> 

O 

a* 

S 

c 

CO 

2 

o; 

O 

JC 

CO 

o; 

CO 

2 

O 

o 

bD 

C 

"o 

CO 

g 

•22 

2 

o 

CL 



CP 


— w 

bC tl 


2 


2 


e V 


CP 


CO 

2 

CP 

2 


•5 ^ 

0 


g 

'3 


2 


o«— , 

C A 


CP 

ns 


2 

0 


r 0 


0 



V i 

fi (N 
c O CO 
3 *S CO 
« 

t+l t+l 

O O (M 

'S 

^ CO Q 



CO ^ 
bD C 
*43 0? 

CO 

> 
c 



O' 

bCO' 
C CO 

IS 

S 6 
c ^ 

O VO 

•3 ov 

CO ^ 



o 

c 



o 

CO 



S3 

a; 
o 
o 

M 

CL 

bD 

c 

K 

'o 

CO 



CSI 

I 

CO 

Tjh 

CSI 



g -3 



> 
o 

2 Q- 

-£ g 

•FN 

C 

— c 
'3 O 

aiS 

' S) 



p 

CO 

2 

C 

CO 



CO 

CO 2 
S 

c ^ 
=5 

2 ^ 
2 

bD 

CO c 

X ^ 

&-< 



g 

o 

i: 



c 

o 

rf> 

o; 

2 

C 

< 



g 

•22 

o 



CO 

l> 

VO 

\> 

'P -I 

2 ? 



a; 

JC 



o 

M 

CO 



eo 

Vt^ 

Q 

£ 

0> 



2 

tt 

Q 

Q> 

CJ 

tt 

•r«i* 

CO 

o 

o 

CJ 

CO 

bb 

c 

•FN 

JC 

o 

CO 

o 

C 

o 



CO 

CO 

a; 

o 

o 



bD *i: 



"o 

CO 



CO 

bD 

C 

• 5 : 



g “ 

3 g 

2 ^ 

JC 

o 

^ fa 

JC CL 



o; 

> 

o 

CL 



a 
2 
o; 

3 B 
2 o 

-M 

O 2 

<U 

CO 

2 ^ 
O 2 
•M 0? 

r- ^ 

«C 

o 

IS §2 

fa ^ 
O o 

o 3 
42 ^ 



^ p 
CO ^ 

M £ 

*; o 

3 CO 

O -V 

jw 

•22 ^ 

3 2 

*FN ^ 

M 2 
2 

CO 



jC 

&-< 



a; 

CO 



00 

© 

CO 

© 

© 

© 



(« 

a; 

JC 

o 

o 

O 



Q> 

CJ 

1 

O 
* 1^ 

cq 

2 
2 

*c 

Q> 

g 

3 
o 
2 

•g 

*3 

CO 



a; 

2 

2 

2 

o; 

JC 

.0 

o 

2 



o 

2 

Urn 

o 

JC 

2 



w) o f23 

cs JC ^ 

*1 « 

CO 



bD 

2 

*S 

P 



>% 

M 

o 

rJ 

M 

c 

JC 

JO 

a; 

X 



bD 

^2 

3 

CP 

CO 

OP 



2 

O 

*3 

Im 

OP 

> 

3 

>s 

c/} 

U 

c/} 

© 

OP 

.0 



CO 

^ \o 
2 
o 

CO ^ 

M vO 
OP 
2 
2 
< 



« 

© 



OP 

CO 

*3 

OP 

X 

OP 

2 

2 

bD 

2 

•FN 

CO 

p 



t^ 

\o 

CO 



o 

Q 

Cd 

• 

\o 

© 



2 

C 

2 ^ 
^ fa 

hm O 

P ®-' 

^ OP 

•' L^ 

CO 

•1^ CO 

O *2 

.£ ^ 



S .£ 



•M O 



CO 

OP 

2 

.2^ 

*2 

X 

CP 

OP 

CO 

OP 

JC 

•FN 

CP 

CO 

OP 

2 

O 



2 

2 

OP 

X 



2 

CP 

2 

O -S 



CO 

*3 

o 

CO 

CO 

<; 

3 

o 

JC 

CP 

c/} 

JC 

bD 



2 

O 

CP 

CO 

CO 

2 

CP 

CP 

CO 

•22 

3 

2 

2 

o 



CS 'fa 

3 ® 

o .g 

X 

CP 
2 
CP 



CO 

2 

-IP 

CP 

CIP 

«U 

o 

2 

2 



CP 

X 



.£ 

CP 

2 

CP 

&-< 



g CO 

- 3 
2 ^ 

.£ < 
bD 

© 



CSI 

10 

© 

© 

© 



>% 

M 

2 

2 

f-M 

JC 

CP 

b 

•V 

2 

O 

*«« 

2 

CP 

2 

2 

«3 

o 

CP 

2 

o 

*«« 

CP 

00 

CO 

CO 

CP 

CP 

O 

CL 

>> 

CP 

> 

o 

CP 

CO 



2 



b bD 

.2 3 
3 
3 2 



^ .2 .2 c» 

?r c ^ 

C 
CP 

g 



g 

g 

o 

CP 

CP 

JC 

CP 

2 

CP 



< 



b bD 
2 2 
CP ^ 

bD 

2 CP 
C 2 "3 



CO 

CP 

CL 

CO 

CL 



O >s 
bD ^ 
- OP 
2 > 
CP O 

2 CO 

3 2 

CP OP 

&■« 

S •S 

CP 

-3 £ 

o O 

o 

to 

ns ^ 

CP *S 

c J 

E Z 

E >3 

o 

W bC 

CP *FN 

JC 

*FN 

2 

w bD 
O 
CP 
CP 



2 

E 



^ /-s 

o 

2 -3 

^ 2 

« « 

*£ bb 

xS 



c3 

V 

Q 

ns 

C 

A 

oci S 
• ^ 
< CO 

^ o 

«- pH 

V 

C 

n 



« 5 p:s 



E 



*C 5 

V 4) 
> -t-* 



A 



o 

w 2 



§3 -3 
'2 

s i 

£ -S 



— CO 



2 

S 

:S 

o 



CO 

CL 

CP 

CP 

2 

O 

CP 

CP 

3 

> 

bD 

2 

•FN 

.£ 

o 

f4< 

CP 

o 

CO 

CO 

CP 

2 

CP 

> 

CP 

CP 



CP 

CO 

CP 

2 

CO 

2 



0 


2 




g 


0 


CP 






CO 


•^ 




0 


CO 






+4 


JO 


*3 




>> 


3 


X 




2 


CP 

X 






2 

CO 




0 






^2 






2 


T3 


CP 

CP 




2 

CP 


2 


CL 




J 


^0 

V* 


CO 

CP 




*C 

CP 


2 


CO 

3 




CL 


CP 

CL 




X 

CP 


0 


bD 




2 


bD 


2 




< 


^2 


4^4 






3 

2 


2 

.g 

3 




b 

V 


JP 


2 




> 

0 


>> 


E 




CP 

CO 


CP 

> 

0 


g 

0 

CP 


3 

0 


•FN 

2 

>> 


CP 

CO 


0 


4 -^ 


© 


-'3 




bD 

2 


bD 

2 



CSI 



© 

© 

l> 

\o 

© 



2 

CP 



5 

2 



CP 

CL 

2 

O 

2 

O 

6b 

3 

2 

CP 

g 

*C 

CP 

CL 

X 

CP 

CP 

X 

4^ 

2 

CO 

2 

CP 

2 

2 

CO 

CO 

>> 

•F4 

^4 2 

CO 3 

•g s 

“ •? 
2 f2 

«0 L- 

-2 S 

CP 

M ns 



CP 



CP 



l.i> 

OP CO 

CP 

2 i s 

^ 5 ^ 



2 
CP 

hJ ^ 

si 

CO ¥ 

w On 

CP ^ H 

g E*3 

O bJ 

Urn ^ 



o 

© 



2 Q- 

^ CP 
CO CP 

CP g 
*2 ® 
E u 

2 « 

§1 

CP 

CP > 

.2 CP 
g 

O -M 
” 2 
cT o 

^ 2 

& 0 

© & 

tS ® 

3 i: 
g 

o ® 

^ CP 

5 CP 

3 JC 

4-* +4 

^ 2 

Q- 2 

CO 2 

2 £ 

fc o 



CD 

CM 



m 

VO 



© 

© 



© 



© 

© 



© 

© 



o 

t> 




+ 

Os 



CO 

00 

NO 

On 



0) 



o 

O 

fcT 

o 



CO 

o 

no 

CO 

0) 

"o 

> 

C 



o 

cr 

c 



Eaq 



CO 

QQ 



CO 

no 

3 

CO 

CO 




vd 

nf< 

1— 1 

1 

00 

CO 


1 solving 


• 

0 

w 

CP 

0 

•c? 




0 

CP 

3 

*p«» 


'o 

CO 

0 
* ^ 

> 


3 

CP 

CO 




bD 

^3 

*35 

tN 

3 

3 


00 

nt 

in 

l> 


problem 


£ 


• 


i-H 


£ 

CP 


Lm 

w 




.£ 


CO 

JO 


0 




CP 


1 

l> 


CP 


CP 

3 


^0 

*w 

CP 


.'-V 


2 

0 


0 

3 

CO 


• 

4-» 

JO 

bD 


w 


CP 

j: 

bD 


'o 

CP 


ti) 

c 


0 

£ 

0 


NO 

• 

0 


pO 

bD 


0 

Urn 


0 

4-» 

CO 

c 


On 

Tf 

IC 


& 

3 


CO 

(O 


3 

0 

J= 

4-» 


0 

CP 

«c 

OP 


3 

"0 


CP 

^3 


JC 

CP 

CO 


JO 

CL 

0 

CO 


Z 

l> 


^3 

*> 

0 


*s 

tr* 

P 


no 


NO 

On 

i-H 


CO 

C? 

CP 


3 

u 

CP 


no 

V 

3 




CO 


CO 

CP 

fen 


CP 

tN 

0 


0 


NO 

On 


CL 

£ 


3 

0 

bD 

3 


'cO 

3 

no 


JO 

CP 

hm 

CO 


3 

.2 

*S 

CO 


CO 

& 

^CP 


CP 

CO 


"3 

3 

w 


3 

0 

tN 


3 

CO 

JO 

CP 


CO 

CP 

3 


CO 
CP 
• ^ 
4^ 


CO 

£ 


^3 

CO 

nrt 



s s 



*5 no 

S .£ 

o k 

CO o 

o ^ 
<S no 
o g 

^ c 

a, ^ 

CO 0) 

^ JO 

CO -M 
pO CO 
^ .2 



o 

O 

JO 

CO 



O ^ 



0) • = 

CO 

O 

no 

CO 

O ^ 

o H 



o 

B 



c S 

^ I 

B Z 

« 

S- *c 

C8 i 



bD 

C 

*s 



0) 

£ 



0) 

CO 

C 

0) 

CO 



no 

0? 

CO JO 
0) <4-» 

tN _ 

0? 

^ c 

2 o 

CO g 

fc 

iS 

o 

c 

u 'C 

_b « 
T5 a, 



c :H jj 

“ 5 ■£ 



o 

^ r > 



CO 

0) 



•2 & 

^ c 
3 *c 
'tJ a- 

^ -ts 
^ c 

Q3 CO 

.1_J 



u 

CO 



u 

CO 



o ^ 
rc3 

” « 

5? N 

>^ •— 

JS S 

D- t)’ 

.2 li 

CO 
JZ 
•«- O 

JS 



Or 

£ 



o — 



0) 0) 

^ -c 
no ^ 

.. 



o 

c 

0) 

a 

C 

.£ 

*S 

CO 



C 

tOD 

no 

o 

'I 

O 

c 

J^ 



JO 

o 

0) 

0) 

0) 

0) 

JO 



CO 

CO 

CO 

V 

-;> 

u 

C 

o 

c 

(O 



no 

c 

CO 



C 

0) 
0) 

^ -£ 
*t: 0) 

JO 



o 

O ’I 

7^ -c 

bD 

? JO 



S ^ 



bD 

C 



0? 

2 

2 

o 

3 

o 

JO 

o 

CO 



CO 

C 

0) 

£ 

2 

bC 

c 



o 

CO 

£ 

jj 

2 

o 



0 ? o 

•£ fc- 

0? 

,2 CO 

S 

CO CO 

SSd ^ 

£ 

2 cu 
.£ o; 

0 o 

1 s 
« “'. 
bC "c 
.£ « 
.£ bf> 

2 ^ 

C 

^ *2 

•t: i! 

§- >. 
c .i: 
o 

== 

^ .£ 

1 c 

«4-» o; 

a; a; 



3 

cr 

c 



J3 

CO 


3 


CO 


CO 


c 




1£ 


JO 


bD 


^0 


no 

CP 

CO 


£ 


CO 




CO 

c 


& 


3 

)E 

3 


*4-J 

CO 

'o 

1.4 


CP 

0 


bD 

3 

]£ 




^0 

CO 


IB 

CO 

3 


CO 

e 






Urn 


*3 


• 


% 

Urn 


^0 


0 


> 


CL 


in 




3 


CP 


CP 






ON 




p2 


p2 


0 


CO 


CO 




On 


3 


Ip 


3 

0 


3 

CO 

CP 

hm 

CP 


0 

•?: 

CO 

JC 


JO 

CO 

CP 

gg 


.£ 0 

3 ^ 

cr 0 
»£ Q 

E£] 


CO 

’1 


>.4 

3 

CO 

.2 


.2^ 

CO 


JO 

CO 


CP 

JO 

CO 


s 

CO 

bD 


J 

ffi 


• 


3 

CO 


*£ 

bD 

*3 


^0 

CO 


p3 

CO 


p3 

3 


c 

3 


CO 

CP 

g 


«s 

vO 


CP 

0 


no 


'o 

CP 


*s* 

CP 

JO 


CP 

JO 

> 

>> 


• 

^-1 

CP 

JO 


0 

1—^ 

no 


vO 
On 
1— 1 


JO 

CO 

X 


but 



C H 



CO 

ca 



CL 

JO 

a; 

JO 



o ^- 

E -ci 

CO ^ 

-C i? 

(U _3 



« ^ 



a: -c 

•Q 

;r ^ 

CO 

QQ 



f 2 I 

3 w C ro 



no 

3 

C 

.2 ^ 

JO 3 

E-< -S 



o 

lO 



in 

vO 

CM 



i2 

Q> 

'tS 

o 

Q> 

"o 

3 

O 

O 

3 

'tS 



c; 

bO 

o 

% 

o 

c 

J^ 



a; 

> 

o 

o 

CO 



c 

o 

JO 

o 

o; 

CO 

a; 



c 

a; 

o 

a; 



.5P 

*S 

Urn 

CJ 



c 

JO 

o 

q; 






no 

c 

CO 



3 

cr 

3 



o; 
> 
o 

o 

CO 



c 

o 

JO 

o 

CO 

a; 

CO 

V 

Ut 

O 

o; 

• 5 : 

a; 



o 

X 

a; 

c 

< 



CO O 

bD o 
C M 



CO 

CO 

CO 

V 

•Eb 



s 

£ 



'S 



On £ 
VO ^ 
Cn ^ 
I— I bD 

- c 

>> *3 
^ JO 

CO o 

3 ^ 

^ £ 

r« § 

ta 2 

I 

CL 



o; 

M > 

*S 

CL 



q; 

JO 



JO 

a 

i® 






O 

JO 

CO < 



CO 



!>< 

IS 

o 

^ CO 

a; 

IS .S: 

"S = 

S ^ 

£ ns 

‘c S 
V o 
a- 

X 



o ^ 

c ^ 

C8 ^ 

c 

*s ® 

o . - 

CO 

« t; 

^ o3 

o 

a; 

H 2 

o 



^ 2 



2 



>% 

CO 

>> 

c 

Urn 

o 

&-< 

o 

Q 



o 

JO 

o 

£ 

c 

*3 

c 

a; 

> 

c 

o 

o 

c 

CO 

JO 

a; 

*<3 

o 

5C 

a; 

a; 

tN 

o 

£ 



c 

CO 

O 



c 

bD 

*co 

O 

C 



(O 



« I 

^ -S 

3 



no 

O 

JO 



CO 

bD 

C 



O T 

Q 2^ 

Cn 

. ^ 

(O 00 

•M 

C 00 
a; CM 

3 < 

•S Q 



^ *pu< 

S CO 

u* 

3 

C 

i-N ^ 

> O 

O CO 
O CP 
(O 

•3 ^ 
no 00 

^ CO 

'C bD 
C 

2 

CO 



S) 

< 



CM 

CO 

CO 

l> 



CO 



S CP 
® JO 

Q 
fd 



O w» 

4S ri 



CO 

CO 

JO 

o 



CO 

no 

O 

c 



c 

*•2 

.2 

*S 

o 

CO 

CO 

< 

C 

o 

•-P 

CO 

CP 

3 

no 

U 

2 

c 

CO 

Z 



^1 

<// 

CO 

OP 

CO 

CO 

CP 

CP 

O 

%m 

CL 

bD 

C 

2 

s 



3 

CP 

£ 

CL 

> 

CP 

CP 

JO 



U bD 
p. c 

c *s 

o £ 
to ^ 

C 

^ 9- 

w 3 

C8 o 

^ & 
bb no 

3 3 

•s « 

-M 

CO C 
CP CP 

no 

CL 3 

=3 S 

o CU CO 
2 CP CP 
bb ^ JO 

no .5 3 

p. . 

^ CO 

a; ® 
3 



C 

es 



13 c 



PQ 



3 
O 

CO . 

I ^ 

o 



O 

hi 

CP 

*5 

CP 

*3 

P 



JO 

CP 



O 

JO 



3 

3 

< 



CO 

tN 

CP 

> 

3 

P 



CO 

> 

tN 

CO 

3 : 

3 

P 

CO 



CP 

CO 

CO 



CO 

Urn 

O 

CP 

O 

Q 



3 

CP 

3 - 

CP 

^ 2 ^ 
CP »M 

no ^ CP 

c CO 

M O i 

^ CO 

£ ^ 
.2 « 
CO ^ 
CO 5 

3 O 

.£ S 

no 



^ *r* 
C 

CP 

£ 



V 

QO 

CO 



CP 
> 
o 

3 

Jo 2 

3 ^ CO CP 

X 3 3 
CP CO no 

M Urn 

CP o 

5 c > 

« o 5 

J= *5 c 
*- c £ 

M- 0? > 

® « i2 

X fc- a? 

• _ 

to bC CO 

^.£ c 
c c « 

o S £ 

. oj 'C 

— 5J 

o ns cu 
•2 C >< 

o c8 a; 

'J - X 

• CO 

' 4^ CO 

£ ^ 
5 2 J 

CO ^ ^ 



CP 

no 



a; 2 £ 

r p 



§. s ^ 

S .2 *5 

« « 3 

” 3 CO 

CO ^ a; 

g-S ^ 
g 

^ 3 c 

CP CO 3 
CL ^ CP 

X £ 

CP O 



i 1 

I ^3 



3 

CO 

CO 

CP 

£ 



3 < 

.2 CM 

15 

3 ®o 
-§ ^ 
ns ^ 

C Q 
es 

- ^ 
.0 S 
S 10 

3 ^ 

i-n O 

Z 

<J o 

• :$ 

• 

^ CO 

£ 

CO 

•3 

3 

Q 



.£ £ 

bD 3 

2 c .£ 

3 ;5 is 
2 S So 

;3 

Ai CO ^ 

£ c « 

.2 

^ S2 CO 

0 3 

c CP CO 

1 £ “ 

S' 0 « 

es c ^ 

is .i>" C 

CO ^ O 
CO ^ O .3 
^ ^ 

S *3 . CP 

£53 

o *C 

CP 53 3 

b CL ^ *£ 






CM 

l> 



CO 

l> 



Tf 

l> 



10 

l> 



vO 

l> 



l> 

l> 



00 

l> 



o 

ERIC 



a. 



S5 



a- 

CO 

£ § 
c £ 

s ^ 

§ CO 

o CO 
^ •<** 

- CO 



o — CO CO 

^ es ^ 



S 

'C 

o 

0) 00 

% )£ 

ii •■ 

•S- t- 

2 2 
£ ^ 
- ^ 

O . 

CO M 

^ = 
JO 
cj 



C0 

> 



0) 

£ 

c 

o 



c 

o 

o 



o 

o 

CO 
CO 

3 < 

tN ^ 

12 -g 

C u 

— t8 

o; 

O S 

o 0^ 

C 

«4- C3 

C 

h-5 

^ CtJ 

H o 

3 

ad S 

W « 



o 



es 

JO 

'eS 



C 

C9 

m£l ^ 

- O 

CO *X 

C 



C3 

i^ 

C 

0 

*<-* o 

CO ~ 

q; £ 

1 

o 



c 

o 



CO i2 

J2 £ 



C0 

0? 
> 
o 



o 

o 



S ^ 

w* 

•3 bO 

£ c 
o 

o 
C 

o 
o 

'TJ 

c 

C0 



g ^ 

•cS I 

C no 
bD 3 
•K «j 
0^ no 
0? 
CL 
t; e« 
C ^ 

CO 

O 



3 e® 



O 
O 

bC *J 

.£ ■£ 

c 

« rt 



^ "i: 



no 

C0 



CO 

O f-Q 

3 

CO 

o 



no 

£ 

O 

o 

C 

0) 

E 



CO 

3 

CO 

bD 

C 



C0 s 

2 

i3 o 

bD 
a; 



CO 

c 

o 



CO 

£ 



C0 

o 



£ 

0) 



ro CO 

p3 *3 4-» 



iJ' *C ^ 

ft it «<-• 



o 



^ o 
“ p 

1 

^ 0? 
^ .3 
£ 

« 15 

U 'o 

^ c 
a; 

r-T CO 

no 2 

J3 ^ 

T? 

Ed 



O CO 
JO 3: 

.£ o 



£ c; 
^ 0? 

-2 3 

, CO 

eb o 

s 

o -*-» 



^ O O ^ 

O fel 



q; -O 
£ 



3 

%m 



.5 P c; 
CO IC 



c 



o 

> 

*£ 

£ 

Vj 

C0 



CO 

CO 



.2 3 0-5 ^ 

ca •*^ 

•s = 

- 1^ 

•s ® £ 

o 6b 2 

o 

o £ 

■s4 

>> « 



'O 

MM4 

ea 

t-4 

o 

o 

o 

Q 

'g 

O VO 
.£ VO 



£ 



CO 

CO 



O ^ 

CO « 

JO 

2 CO 

-t- 4-» 

-S o- 
o ^ 

2 

eb £ 

3 : o 

4^ o 

B « 

ea £ 

-c o 
0^-5 
O ca 

a- 

2: ^ 
rt 

^ S2 

o 3 

£ ^ 
^ s 
0 ? -r 

^ O 

w> 

E « 

o 

u O 

3 *- 
5T to 



u < 

oQ 

cfi , * 

• — lO 
'O rp 
aj lO 

-C «? 

*s 'O 

a; 

CO 

3 
^ VO 

-£ 5 

Cv 

p£ fH 

bD 
3 
O 



^ Z 



CO 

£ 

-5 CM 

o 

o 

g 



£ 

*s 

bD 

^£ 

*£ 

Urn 

ea 

0) 



o 

> 

’£ 

p 



bC 



VM M 

o -g 

4-4 M 
£ 

O 

£ 

a; 

2 < 

£ 



O 

JO 



2 

2 

*S 

o 

tN 

ea 

o 

£ 

no 

£ 

ea 

CO 

0^ 

c 

£ 

O 

o 

0^ 

j: 

4-^ 

bD 

^£ 

2 

o 

ea 

o 



£ 

O 

•5 

3 

4i4 

CO 

^£ 

£ 

O 

-5 

£ 

c 

> 

£ 

O 

o 

j: 

4J 

o 

> 

*4i4 

O 

-O 



*S o 



o 
o 
£ 

no 
o 
> 

O 

ea 

II 



CO 

bD 

£ 

£ 



O 

£ ^ 



o 



1 

2 

>% 

cs: 



3 

Q> 

s 

c 

Q> 

8- 

lii 

“S' 

•>«»« 

3 

£ 

3 

O 



bD 

£ 

'S 

tN 

ea 

0? 

2 

3 

0^ 

o 

£ 

O 

o 

bD 

£ 

£ 

£ 

ea 

O 



0) 

JC 

£ 

* 

CO 

O 

4J 

o 

ea 

0) 

£ 

o 

CO 



c ^ 



ea 

4i4 

3 

CL 



o 

ffl 

no 

C 



(N 

VO 



VO 



3 

ea 


IM 

HH 


< 


'5 £ 

^ 5 


ea 


X ’ 

fH 


4i4 






no g 


• 


IP' 

* - 


0 


DQ 


ea 

*Eb 


• XX W 

§0 ^ 




xx 

0 

J3 


j:t 

2 


£ 

ea 

M 


H 

0 

a; 


« e 

-c .£ 


d 


0 

0 


£ 


£ 


0 


H -3 


aj" 

3 


0 



£ 

-Jo 

2 

£ 

O 

o 

ea 

o 

5 

o 

£ 

2- 

£ 

ea 

X 

0? 

no 

£ 

ea 

0? 

2 

ea 

CO 

0^ 

o 

no 

£ 

ea 

3: 



0? 

<4-4 

CO 

£ 

ea 



*4 

ea 

o 

&) 



o 



P>rfM 

ca 

J£ P 

^ o 



CO 

*s 

£ 

O 

o 

c 



0? 

o 

£ 

•2 

*S 

CO 

2 

o 

3: 

o 

CO 



ea 

£ 

Q> 

£ 

0? 

2 



£ 

0? 

£ 

2 Tjh 
00 
^ lO 
0? 

^ CO 

^ s 

a- o 

“ Q 
Cd 



I) 






o 
ea 

o 

hm 

ea 

J s 

z 3 

. 'C 
bD J. 

£ « 

'I s 

o S 

CO 



bD 

£ 



Cm 

0 

0 


-3 2^ 
0 '5 


• 1 

^ ys 

ft ^ 
EXi £ 


#* 

£ 

^0 


c 

&) 






44 

ea 


>» > 


^ CO 






-3 *2 


0 


Im 




bp^ 


-c i2 


GC 


hx 


3 ^ 


bO ea 




c; 

x£ 

-£P 

2 

ea 


• « • 

■8 -c 
« .2 

S 


5 CO 
£ ® 

ro c 


2 

tx 

0 

u 


^£ 


-3 H 


0? 


ea 


0 




CO 0 

E -2 


> 

0 

tx 


CO 

CL 


Q 



£ 2 



0? 

£ 

O 



CO 
CM VO 
O Ov 

£ ^ 

-2 

5 0? 
ea JO 
bD 



£ 

O) _ 

3 

o 3 

Q- “ 
£ 

c 3 

ea ^ 
bD o 
£ Q- 

-T 



CO 

no 

ea 

a; 

mo cij 
O ^ 

^ .5 
o '? 
S iS 

CO 

3 

a; - 
> 
o 

o 

CO 



O 

* 5 : 

a; 

tN 

&. 

X 



no 
a; 
no 

2 
£ 

8 *3 
3 •>-< 

CO JC 
CO 

2 4£ 



ea 

o 



ro 

C ' - 
« £ 
^ aj 

d I 
<d 

»• 3. 

£ ® 
58 

-c 5? 

V CQ 
-3 . 

CO C 

r.2 

32 2 

* * 5 : 

O) 

.£ 3 

aj *- 

S ^ 

3 

•S WJ 

O .£ 

r -3 

Ps3 

^ a; 

*- 

Urn 

58 

o 



2 « 

a; C 

^ .2 

E « 

58 > 

6b o 

o c 

fcx 

&. £ 
ea 

£ J£ 
O 



CO 

2 

£ 

O 

*s 

2 

4 -* 

a; 

5 



^ O 
•3 > 

^ *XX 

^3 o 
O o 

o 

S o 

— £ 
>> ^ 



o 

&-< 



£ 

c:) 

a; 
JQ 

£ 
O 

-5 

^ o 
^ ea 
5 

5 4-4 
ea c 
o -c: 



55 < 

1 = 

o< 

^ >— s. 

a? ^ 

£ tx 

•s ^ 



>> • 

no 

3 

CO 

£ 

3 

4"< 

3 

o 



£ 

P 

ca 

£ 

ea 

T3 

£ 



3 

u 

CO 

o; 

o 



-5 

CO 

a;) 

> 


£ 

0? 

o 

a;) 


^0 

*4-4 

ea 

H 


tx 

> 


5 

£ 


.2 

2 

CO 


^£ 


P 


£ 

tx 




o; 


2 


£ 

< 


0> 

CO 

CO 

ea 


<2 

£ 
• 1-X 


0 

. 1 : 

« 


3 

CO 


o 

•Si) 




s 


t5 


£ 

^0 


o; 

. 1 : 


2 


tx 

0 


£ 

0 


a 

3 


o 

3 


£ 


p 

0 

xx 


o 


CO 

0 


0 


H 

4-4 

CO 


ca 

M 




a; 

CV 


aa 


fcx 

Ox 


^£ 


0 


<M 

0 



£ 

*5 

ea 



o 

CO 

CO 



2 ^ 



ea 

t-r 

o 



CO 

CO 

O 

£ 

> 

*4-4 

o 

5C 

a; 

o 

.0 



o 

CO 



*S O 



ea 

£ 

ea 

£ 

CO 

J3 

J2 

O 



£ 

*4-4 

o 

3 

fcx 

4i4 

CO 

4x 

o 

a 

CO 

*S 

o 



CO 

£ 



o 

Urn 



£^ 

s 

3 

ea o 

-2 ’2 
<+4 Q 

;i: 
2 ) 
£ 
’co 

CO 

o 



CO 

(O 

ea 

CO 

OT CO 
a; 2Q 

.£ 

O £ 

g; £ 

^j£ 
•M -XX 

£ no 
> 

a; ^ 



CO 



£ 

" 7^ o; 

4-4 w ^ 



o 

O 

G 

-P • 

£ fH 

2 « 

“ 00 

^ < 

3 Q 

2 o; 

o ^ 

■6 

CO 

XL 

bDvO 



« 



a; 3 

p CO ^ 
H CO 



CO 

£ 

O 

o 



“ ^ 



CO 



o 

ea 

J3 



£ 

ca 



a; 

.1: 



o 

Z 

t- 

VO 

Ov 



§5 



O) 

H 



bb*< 

1 ^ 
8 ^ 
E <» 

§ (N 

-£ ^ 

2 Q 

c O 

8 ^ 

^ 2 

0 

01 |> 
-§ VO 

.£ 6 

a- ^ 

o 

2 VO 
O 2 



£ 

4i4 

o 

3 



GO 

5 

o 

Urn 

o 



no O 

•3 T3 

5 ^ 

e S. i 

•S I & 

3 g ^ 
^ w 
CO O 

ca 



CO .X 

.£ S 



(O 

tx 

c; 

> 



^-£ 

O ^ 

:a ^ ^ 

£ 

O 



O 

c 

x£ 

o 

CO 

• px 

«5 CO ^ 
bD C ^ 

•£ •- no 

^ 2 

<M o *3 

o .0 i2 

o ^ 
ea t 

^ ft 

2 no ^ 
ea o 
J3 5 

-C c 
5 

CO O 



bD 

ea *£ 

i a; no 

'5 8 6b 



® o 

O O 

g ^ 

.0 



ea 

o 



GO 

o 

o 

£ 

a; 

bx 



>> ;£ 
4-4 'O 



« -5 o 



o 

fcx 

(O 



2ix 

O 

.0 



3 

o; 

tx 

3 

3 



O 

3 

4i4 

CO 

£ 



o; X ^ 



o no 



CM 

o 



£ 

ea 



O 

•5 



£ 

2 5 
o 
3 
Ox ji 
a; OT 

2 .£ 
a; 

Im ^ 
•XX nn 

X o 

o a; 

^ £ 
ea ^ 
-c: ^ 

a 4.P 

B n3 

C J3 
o ^ 
^ 2 



£ 
a p 

CM 

O ^ 

xM 

£ *>^ 

4-1 » 

(O 

S’ s 
“ •£ 

^ <c 

3 ^ 

4-4 

(O 

<t- • - 

^ CO 

tx 

• 2 

Ed 

d p 

ca 

£ 

O ea 

O ^S 
^ £ 
C ►-* 
o; 
a; 

tx 

O 



CO o 

S S 

« e 

O a; , . 

*J CO 

O -S 

a? S 2 
g Q, c 

O^ 58 

^ CO 

^ ea 



£ 

ea 

a 



£ 

bD 



O 

no 



ea 

•c 

a; 



CO 

bD fcx 

.£ ^ 

^ 3 

S - S 

^ X ^ 

< ”5 .£ 



Cv 



o 

00 



00 



(N 

00 



CO 

00 



rj< 

00 




c 

ss 

o 



c 

w 

O 

c 

o> 

o 

o 

c/} 

Cu 



c 



C CO 



0? ^ 
J3 CO 
CO 

|-^ 

^ O 

'S 

o 

?? W) 
2 .£ 
0) Ic 

o ^ 
O 

^ o 

1 c 

S .2 



C CO 
O C 

S2 -Q 
-2 £ 
c o 
O 

O 

a; "m 

•tS a? 
jS ■£ 
^ 'W 

is 

^ I 

6 

o CO 
= ^ 

*c ^ 
^ -S 

Q- £ 

X CO 
0? 

bD C 
£ ^ 
^ 3 

CO CO 

^ o 

cS 
C eC 

CQ CQ 



• 

CO 


< 


6 b 


O 


O 

o 


■ 

CO 


|i« 

CL £ 


o 


0T* 


Cv 


>. 5“ 




o 

CO 


o 

w 

g5 


^ .£ 
!0 


CO 

<•> 

CO 

£ 


(M 


= ^ 




1£ 

CO 

*5b 


< 

c 


• mm ^ 

'S ■« 

.2 CO 


O 

CL 

>> 

_£ 



S 

O 

I- 



^ — 
a- ^ 

GO 

>> ^ 



o 







t^ 


-O 


CO 


£ 


vO 


>2- 


O 




6 


3 




bD 


Z 


bD 


o 

£ 


O 


VO 


£ 

*2 ^ 


bD 

£ 


3 


Oi 

pH 


o 

CO o 

e O 


3 


3 


CO 


P a- 



CO 

0^ 

CO 

C 



O 

C3 

CO 

CO 

0) 

o 

O 



^ — 
o ^ 
CO ^ 

-C g 

bi) .2 

:s's 

b£) >> 

c .ti 

*3 CO 

O 0? 
CO > 



CO 

0) O 

•S i 

CO 

® fe 
fe ® 

Ox J3 
CL •- 
CO <1 



'TS 

S 



>> >> 



^ '3 

® .= 

S) " 



0) 

'i 

o 

c 

o 

S 

c 

0) 



c 

o 

c 



3 

c 

c 

CO 

£ 






c 

CO £ 

C 1 

a? CO 

£ '5b 

a; Urn 

'S- 8 

M 't: 

a; ® 
0) 

's > 

o -5 

§ R. 

z ^ 
« .2 
CL ^ 

£ C0 

o 53 
o s 



o ^ 

^ bD 
C 
0) 

£ 

c 



bD 



3 . 

^ CO 
CO C 

•g 0? 
£ ^ 
3 



CO 3 



CO 



CO 

O 



0) 

CO 
0) 

CO 

O 

-C C 
CL -C 

o 



CO 



CO 



CO 

a; 

CO 



CO 

o 

X 



^ O 
^ .—0 
zs a; 

CO > 

o O 

S a; 



CO 

U 

CO 

C3 

• 






3 

O 

S3 

rs 

>> 

CO 

£ 

3 



3 

u 

CO 

o 

o 

C 

*G 

CO 

3 



o ^ 

•M o 

c c 

0) CO 

e 

g C .1= 
£ 2 §D 






o § 

O 1-^ 

^ ar 



CO 2 

CO ^ 

DQ cc 



< 2 « ?= 



CO 

O 

o 
O 

c Q 



2 - = "i 

T3 o "I* ^ 



PQ 

d 



c? ^ 

a; CO 
?S CO 

H o 



a; 

o 



CO 
CO 

a; 
o 
O 

lL b 






Q3 

c ^ 

CO «i» 

1^ 

o 



” Ti 

£ § 

^1 

2 £ 

o — 

-Q fe 
« O 



2 ^ CO 

c 
o 

£ 
0? 
b£ 
C 



CO 

C 

Q 

£ 



CO 

f t 

OJ ^ 

b « 

O CO 
^ 0? 
CO iz 

Urn 3 

o ^ 
^ 0? 

— o 

Urn 

CL 

Q 

> 



CO 

0? 



0) o 

£3 ^ 

£3 CO 


‘Eb 

3 


eg 

o 

*5 


o 






0) 0) 


s 


CL 


CL £: 




CO 


CO 




CO >> 


3 

o 


0? 

^£ 


JO -M 




CO 



2 CO 
.CO t4 

« ^co 

^ *£ 

£ 

CO 

C 

CO 

o 



0) 



C 

o 



C vc 

0 o 

£ 

CL 1—1 

£ o 

1 § 



X 



CO 
C 

A « 

CO O 

C H 
*5 

Urn 

> - 
CO .2 



iiD 

O 



CO 

QQ 



CO 

u 

a; CO 



^ ® _ 
^ ^ 

bD <P 

C 



o 



c 

a; 

c 

o 

o 



o 

CO 

a; 



c 

a; 

CO 

o; 

CL 



« 22 



3 

c 



« S 
” o o 

«+2 "o 

>- « ^ 
o ^ c/3 

-M CJ 

2 to c/3 

J= 



fc. bC 
« C 



« s 

be 


> 


O 

w 

O 


• 

3 

CO 


' w 

o 

3 

o. 


CO 

Urn 

o 

o 


CO 

*3 £ 


5 

J3 


> 


£ 


£ 

o 

o 


o 

Q 


3: 

*3 


.£P 


4J 

CO 


£ 

O 




• 

<Tj 


O 2 


-'i 


o 

u* 


£ 


£ 

o 


o. 


CO ^ 






OP 

> 


fcv 


o 

r'V 



CO 



3 -s; 

2 ^ 
t£) .t; 

CO 

CO Urn 

3 « 

o >■ 

3 

O ^ 
bC .. 

£ -5 
2 § 

c &r 
— o 

-M ^ 

c ^ 

g < 

^ £ 

> £ 
.2 ^ 
3 

o 

CO 
lO 

CO 

£ 

a; 



£ 

£ 



CO 



CO 

CO 

£ 

o 

CO 

2 

O 

c 

o 



o 

CO 

J 15 

” S 

^ CO 
O CO 

ns 
£ 



CO 



O CO iJ 



O 

> 

CO 

Urn 

CO 

CL 

£ 

o 

o 



o 

O 

Q 



< i 



c 

1.1 



S ^ 



O 



O 



c 

o 

CL 

£ 

CO 

X 



5 .2 
-£ 
^ O 
CO 



^ rj5 •« 



O 

O 

5 

£ 



o 

£ 

0? 

0^ 

^ (O 

0? CL 
^ £ 
o P 
2 &).£.£:£ 



CO 

c^ 

pH 
• • 

CO 



io 



2 ? 
^ Sb 



c 

«o 



CO 

£ 

CO 



O 

O 

c 



cs 

£ 



O 

“ '8 
1£ ^ 



O 

C 



CO 

S 



CO 

£ 





£ 


O 


o 


3 

£ 

(O 


*OT 


o 




o 

£ 


o 


Jt3 


o 


CO 




> 


3 




£ 


3 


3 

P 


£ 

CO 


HJ 


o 


CO 

a; 


0? 


o 




a; 




CO 


3 


£ 


CL 


■^3 



S).2 



c« S? 



o 

£ 



£ 

o 

o 



O 






O 

CO 

*5- 

a; 



£ ^ 



>> 

CO ^ 

a; ^ 
^ 2 a 



a; 



o .2 



1 c 

J3 HJ 
^ CO 



£ CO 

C T 
_ < ^ 
fc S bp 



O 

o 



« ^ 

CO 

a; 

CO 



^ C 

CO 



o 



o 

o 

CO 

4*' 

CO 

<v 



^ CO 



< .2 



00 

• s: 

b' ^ 
^ 00 
> <M 

o •< 
.2 Q 
'W 

bc^ 

.£ 

3 O? 

^ S 

^ A 
3 ^ 

CL Z 



ns 

c 



a; bc 
o 
o 
3 

CO 



=5 O 






O 



CO 

CO 

o:> 



£ 

CL 
£ 
O 

o 

.11 
^ CO 

o 

CO 



53 

^ £3 

^ O 
CO ;r 

£ ^ 

J? 

O H-1 

*5 

'2 a3 

£ > 

bc^ 
.2 •• 
£ -c 
« .£ 

C lT 

.2 o 

g < 

P c 

*- £ 

bb^ 
C ^ 

*£ ^ 



£ 

O 



Si £ 

CO ^ 



C8 CC 2 

a3 J 

>.•1 '^ ■£ 



3 

S o 

£ Urn 

= g 

s .= 

O “ 

feb "c 

e « 

o 1= 

£3 

« Sd 

b a; 

r'l ^ 

2 ^ 

^ X 

CO 

CL'iS 
£ a 
O ^ 

feb^ 

. 3 

>^ CO 

o; ^ 
> 

^ CO 

lb 



CO 

£ 

O 

fee 



CO 

O. 

£ 

o 

o 



3 


^ HJ 
CO 




CO 

o lO 




O 




C-1 




£ 

CO 

o 


CO 

“• 1 
s “ 

'W -C 


• 


'■P rf 
w ^ 

- 


£ 

O 

E 

a; 


Oo 

W 

o 

feD 


£ 

CO 

O 

gi4 


O 

ms: 

4«» 

i— 




3 


o 


£ 


to VO 




>% 


CL 


CO 


• 


3 

bD 

*35 


CO o 

»3 
CL •- 

" ■> 


£ 

(O 

CO 


£ 6 
5z 


3 

o 

CO 


> 

O 


o 


«£ 

HJ 

o 






h> -4^ 


£ 


o . 

3 O 


O 


00 


3 


.5P 


3 

*HJ 


o 


O c5 
> _£ 


CO 


o 


CO 


3 


3*^ 


3 


CO 

Q- 



CO 

O 

p£ 

CO 

c/} 

u 

c/} 

cq 

c 



*£ 

a 

£ 

O 



c 

CO 

s S 

■5 2 

S ® 

C rH 

"® Q 

CL W 



bC 



= -C '2 IS 

.S 'S C 

« a; 



“ C8 

J £ 
? I 



o 






3 £ *5 

” o * ^ 



I « 

f CO ^ 

-Q O O 2 

H CO CL *£ 42 



« p 

O a; 
o tJ 

CO CO 

£3 ^ 

'W c/3 

a; CQ 

^ Urn 

3 — 

'TS \Tm 
£ ^ 

HH C 

o 

^ CO 

. 4-i 

nJ 5s 

CO 

^ 1£ ^ 
O ^ H 

CO 

£ 

CO 

X 



^ bD 

^ 3 
s 5 

I 



(M 



C 

ej 

O 



CO ^ 

o; S 
a - 
£ 
o; 

Urn 

c 

£ 



§D 

*OT 



3 



o; 



a; 

Urn 

V 



£ 

0 

lb 
s ^ 

1 

£ -vO 

I— I 

^ -5 
£ -Ci 

CO Q 

. a> 

Q c 

• 

(V, '2 

£ 

X 



2 ^ 

^ o 

o ^ 

S 

^ £3 
£ ^ 
o a; 

CL 

O -C 

CO ^ 
CO • — 

JS ^ 

o o 

M CO 

3 

£ a; 
£ ^ 

® c 

-Q .3 

&2 

^ T3 

.£ 

M 42 

CL c 
3 Q 
O 'W 

Itb S 

CO 

'S 23 

%-• £ 

CO o 

CL £3 

£ a; 

o w 

rj ^ 

.£ 3 



a; 

o 

£ 

CO 

£ 






£ 

O 

£ 



o; 

a 

£ 

CO 

£ 



a- g 

2 t: 

H ft-f 



li^) 

00 



VO 

00 



l> 

00 



00 

00 



Ov 

00 



o 

ERIC 



1 



c 

3 



C 

Oo 

flc: 

“S 

“o 

pC* 

♦ 

E 

CO 

o 

%m 

CL 

&D 
C 

• mm 

o 

€8 

0^ 

0) 

> 

o 

3 

n3 

C 

0) 

H3 

C 

C8 

#» 

;? 

C8 

0) 

o 

r» 

bC 

C 

• mm • 

C 

?? 



•*v- 

2p o 

S kri 

£ wj 

-C c 

• - £ 
o ;s 

'IS 

**" 

flo nrt 

2 c 
c 1? 

o 

H3 

ao 

O 



C 

i 

flS 

X 



ft 

IS ^ 

f a 

s " 

J s 

-Q ^ 

21 

-S 

.'t: « 

S o 
a; 3 
D-T 3 ^ 

<» « c 

« -O 

■t^ *= 

O " 

5 

« '4= 2 

^ C8 ^ 
C8 3 

^ 5 
o ^ 
s: «8 

bi) 

CO ^ 

00 
O 
> 

p .s 



c 

0) 

OP 

Im 



(O 

C 

o 



CO 

C 

•p«^ 

CO 



-M 



> Tf 

s< 

.52 O. 

Q vd 

. 

S ^ 

. 

JU 'O 

.CO 

0? 

^ rH 

O • 

JC? 0 ^ 
O ^ 
CO CO 

X 

A ® 

• ^ 

S 

^ vO 

C» ON 

.£ 

* 

CO 



c 

o 

o 



(O 

C 

o 



CO 

0) 

u 

o 

'TJ 

C 

CO 



bD 

*o 

c 

o 



CO 

c 

CO 

o 

HO 

o 

bO 

c 

!E 

> 

S NO . 

c t; £ 

O 'O ^ 
■"C CO 3 

'w o o 
o o 

Q-q 

1« 



4- -p 

O .> 



£ 

«® -.=1 
fo e 8 

O o 

£u 

bC ^ ^ 

c «8 .5 

IS ^ 

o -O 

CO E-h 

fl-i ^ 



a; 



T3 

« 2 

> X 

> * * 



O 

3 



C 

c3 

a; 

> 

o 

o 

(» 



V 

_ s 

ns 

- g 

c ^ 0) 
-O cr > 

r ■ O ^ 

H .S 



C 

o 

o 

(» 



o 

o 

J= 

o 

CQ 



4-* « 

.sS 

^ f-H 

13 o 

Q 

c 

0? 



a< 

X 

o 

€0 

CO 

0? 

O 

..c 



CO 

C 



CO 

a; 

s 



a; 






^ &a 



— 

o 2 

A CO 

<t; X £ 

O o 2 

■fc « 

^ IS h 

? •; I 

'<5 S 

•> 4-» 

'£ 

£ § 

2 « 

5 ® 

c S ® 

'?3 S 

£ S 
S -2 

el- 
ls ® 

2 "o c 

cupq .So 

. . CO 

> ^ ro 
><b bD a; 

fa 

^ ffi — 

> 

o *ts 

O O 

^ p-f 

^ S 

^ « CO 

1 l.f 

o CO e 
S a, « 
,fc -M ' • 

Q 5 

C /3 

O CL 

* bC 

pa £ 2 

x'O E- 

(O 

1^ 



0 o 

CL>0 

k. 

« 

•B ^ 

3 & 

.2^ 
CO ^ 

^ co'‘ 
CO CO 
C X 
CO 0? 

CO ^ 
ng 

C CO 

to 3 

CO 

«.T 

• mm CO 

fa 00 

1 £ 

«+- 

bD O 

.£ >. 

-5-s 

CO J- 

-M > 



HO 

c;> 

CO 

fa 

CO 

c 

o 

s 

a; 

no 



C . 

fa ^ 

CO ^ 

4-« •• 

C r-H 

2^ in 

S ^ 

^ c/> 



cx. 



c 

o 

*co 

CO 

D 

<o 

CO 



(X< 



3 

CO U 

^ CL 

*o 2 

= 1 

s 

CL e 

® I 

^ 3 

ns -r 



9i 

Si. 

H 



3 

u 



W ^ 

^ •£ 

< -a 

. 

a; 

a; 

Si 




no 


c 


•n JS 


0 


c 


aj 0 


0 


< 


3 £ 


0 ? 






"qp 




£ «r 


CO 




0 2 



C O 

^ V tx 

bC aC 
■33 jS T3 

« « Ji 

c -3 

O >M 4 i< 

JS a; 

^ O'? 

C (D ro 

® 3 c 

o > ? 

^ c? 

fa a; 
a; c fa 

£ 1^ 
c - 2 
2 'o 

^ «3 
« it -o 



CO 



.5 CO 



2 - 
0 ? bD 


o; 

4 i^ 

CP 

0 


fa 

0 ? 

CO 

CO 




LQ 

C 30 

o; 

CP 


’M) 

:£ 


C C 

0 *s 


fa 






c 

OP 

fa 


a; 


0 ^3 


no 


13 

Urn 




OP 

U^m 




^ fa 

52 fa 


c 

00 


0 

•fa» 

CP 


< 

■ 


«fa 


fa 

'O 



6 b w 
S ^ CU& 




S ^ q 
^ c 

W •'^r^ fT) 



fa ^ 

o -2 

«+S 3 

<« ^ 

^ c 

fa 

5 o 

o 

bD*; 
C fa 

•i: ^ 

fa *!0 

CO 

«+- 
'' o 
no (o 
a; <v 

^ I 

o 

^ c5 

13 o 

« c 

:s 3 




.£ .^ *>C 'ts 

/S ^ ^ 

HO O) 0 ^ 4 -rf 

c 



CO 



w .* 1 ^ r^. 

^ 5 IS 



*“ a-'S 

fa 

« 3 13 

to “ 3 

S <» -s 

« 



;2 U C 

T3 *fa 

^ m ^ 

k< . 5 S o 

CL-C C 



.£ 






CO 



ci 



-.a a; 



a; 



CP 






C4 

CO 



O 

ON 



ON 



(N 

ON 



CO 

ON 



rji 



10 

O^ 



vC 

ON 



- ® 

ERIC 



5 

o 



CO 

1 

0) 

XL 

o 

3 

o 

X 

o 

CO 



CO 

c 

o 

o 

0) 

(O 



(O 

0) 



cs 

bi> 

C 

'o 

(O 

£ 

2 

o 



o 

c 

o 



o 

c 

>> 

m 



>. E 

O £ 
2 

es ^ 

M ^ 

k 2 

to ■£ 

£ ^ 
g o 

o 



a; 



vO 

lO 

CO 



o 

0? 

^ lO 
^ X' 

H ;§ 



S tyb 

CJ^ S 

o 

ns 

;>■ V 
“ m 
^ CO 



• »<ci 
« g 

oT ^ 

S) 5 

2 

c 

o 



X 



0) 

o 

c 

.£ 

*C 

0) 



0) 



(O 

0) 

> 

c 



(O 



(O 

0) 

o 

c 

^2 

*C 

0) 

a. 

X 

0) 

*« 

c 

o 



CO 



•22 -c 

•ti ^ 

3 X CO 
CO ^ O 

22 'f-'g 

O 



CO 

s*^ 



0) 

C 



H 



O to 

<4^ 0> 

c:S 

« 3^ 

^ 3 



es 



C 

2 

*S 

GO 



4> 

ti) 

Ji (N 

^ 2 
O ^ 

= 00 







b 






p3 

r 


3 






fcp 








p3 










Urn 

3 

Op 


b 


(O 






o 




(O 


p3 




b 


4p4 




*ZZ 

o 


3 






3 




3 


X 




t- 


<4-» 




o 

40 


liP 

b 




3 




<4-» 

b 

p3 




>v 

5D 


>> 




'c 


3 






3 






5i) 


CO 

CO 


ns 


3 


b 


b 


•p— 

pX 


3 


fcp 

b 


3 

•pip 


b 

> 


<4-» 

3 



CO 



(O 



tx> 



a> ^ ‘i: 

•Vv O 

'' w TO 

3 2 ^ 
^ •£ c; 
c»j 43 ^ 

CO *C Ct 

*5 - 

^ o 



0) 



CQ 



o 



a« 

jo 

'sS 

> 

0) 



o 

0) 

£U 

CO 

c; 



pa TT *r 



0 ^ 

•M 

1 M 

E lo 
Ou ^ 
O 00 

> 

I— J 

'tJ 

X 

o 

Urn 

a 



Q 

=5 

"T3 

Q> 

o 

ct 



GO 

2 

*C 

o 

C6 

o 

iS S 

'tj p 2 

0) o 

•mm 

c c 

0 

a ^ 

1 m 
2 ^ 

2 = 

Urn •r^m 

Om ^ 

^ o 
c 

CO 



•S ^ 
S ^ 

.W ^ 



o 



piO 
CO 

M 

o c 

o -5 



0) 

X 



o 

cc 



c 

s :3 
0) ^ 

^ £ 
o ^ 

l-i ^ 

CO 12 

3 ^ 

CO ^ 
^ CO 

> bD 
-M o: 

c 

« O 

c <« 

® £ 
^ g 

“ ? 
^ 2 
. a, 

fc' 

(O 

o; 
caT 

l>m 

3 



c c 
« « 

i 3 

^ 2 

S3 t 

ja 

T3 ^o 

o 0) 



^ c 



-o 

3 



O •£ 

.2 CO 

-3 o 

Cfi 

CO 

o 
a 

c 

2 

.<1^ 



*!W 

c 

2 
*o 

CO 

_ W) 

«+- ^ 

o 
c 

•X 



c 

CO 

o 



C O 

•SP ^ 

(O c 

o ^ 
z £ 



sf 

•2 

Q 

3 

t3 

t«3 

3 

-2 

o 

CO 

X 

'S 

50 

3 

O 

0) 

c 

o 

CO 

o 

CO 

&) 



c 



X 

o 



>-> -3 



3 

cr 

c 



c 

•2 

*S 

(O 

o 

(O 

O 

X 

c; 

E 

o 

(O 

3 



CO 

*E^ 

3 

Om 

o 



X 

CO 



3 

cr 
c 

• mm 

2 

M 

'c 

(O 

b 

(O 

T3 
O 

o 

E 

w 

c 

"S- o 

o CSI 

cc > 

^ rH T? 

^ cc 's: 



CO ^ (O 

s < -S 



. O 
Z 



•3 

C 

eo 

CO 

E 

Ji 

X 

O 



b 

.3 



VO 

Tf* 

CC 

w 

cc 53 

^3 
C 
3 



50 

C 

c 

3 

(O 



cc 



lO 

OI 

cc 

VO 

Cv 



0) 

E 

o 

CO 



to 

Op 

> 

o; 

ns 



_ c 

1 

O <4-1 

Ui ui 

^ S3 

<* -C 

i g 

o *Sd 

C3 ^ 

« o 
E-< 

>■. 

^ c 



cO 

O 

3 

'S 

X 

o 



o 

>% 

4p> 

2 

‘C 

3 



50 

mmrn 

CO 

O 

'3 

CO 

C 

o 

C 

a; 

• p— 

a; 

Op 

X 

o 



1 - 

2 o 

2 « 
fe 

3 O 
— pO 
o; 3 



•2 

a; 

si 

C5 

S3 

C 

V 

£ 



^ C8 



O 

S 

<n Oj 

S3 Irt ^ 
'-3 Tf ^ 
cr „ J 3 
‘e 

-C •'® -« 

C-^ ^ ^ 

" Op 

O 3 
J rQ Op 



C 

frp 



o; 

£ 

o ^ 

to to 



^ to 

3 O C 

cr* -o ^2 

£ h *3 

^ a CO 

2^3 
a; ® 



«4V 

C 

V 

• f>p 

o 

CC 



.2 s 

t: .2 

« « 
(O 



^ -c 

-X &-< 

3 

> 

O 

Z 



E 

o 

o 

o 

Q 



Q> 

I 



•2 

®5 

si 

e 

S3 

•ms 

w 

Q> 

£ 

CO 

0) 

CO 

CO 

3 

"c 

io 

c 

PK 

w 

• — p 

CO 



o 



c 

>- 

CO 

u 

CO 



= c 

.2 V 

CO »> 

^ i 



S3 

>- 



U> 

c 



CO — 
CJ •£= 
ao « 



^ CD S 

o — ^ 



^3 

0) 0) 



o 

(O 



X 

fcp 

3 

pO 

o 

3 

o; 

ns 
o 

c 

p2 

'S 

p^ CO 

‘i-^ 

a. « 

« «•- 
“o ® 

3 to 

^ o; 

- • Urn 

O 

o 

CO 



C 

Vj 

o 

3 

fcp 

o; 

c 



X 



ss b o 



Op 

O 



o 

3 

fcp 

V 

w 

3 



Q 00 
X nt 
o CO 

3 » 

O ^ 
Tf 
00 
c - 

>>o 

ns i~i 

3 ^ 

s 

CO 

< *• 
CD 
. VO 

CO 



' S3 
^3 -jS 

« 

fca 

Cu 



S O 
5 2 
« iJ 
C s 

S3 •’’ 
JS (» 

*J Q 

ri 

'S 3 

O 

3 O 
3 "3 



3 



ns 

3 

co'^ 
to o 
3 ^ 

ss 

X J5 
C 

w c 



3 

O 



CO 

CO 

3 



CO CO 

(o ns 

S i pi£ 
^ u *3 
O 3 3p 

Op 
<4-1 

o 



GO 

>< • 
- ^ 
^ 3 
>% o> 
3 3 

GO 0) 

GO ^ 

O ^3 

4«» 

O GO 
2? 

CO ^ 
C CO 



..!. C 

"o ^ 

tm X 
CL 

•S c 

3 50 ^ 
^ 0) -3 
-4-» ^ “a 



ns 

3 
3 

CO 

fcp 

3 

p3 
O .3 
3 

<M 3 

>.ca 

S '5 
E ^ 



VO 

vO 

c^ 



I O 

i:: 

fcO S 

c 2 

‘S ^ 

3 Urn 

3 O 

^ CO 

?» O 

.P- 

.a X 

” « 

3 ^ 
to O 

Ji ^ 

M O 

K* ^ 

:^c 

es O 
b ? 

o -p 

.3 c 
> 3 

3 J5 

^ -g “ 

1 X ^ 

2 S ‘S 

- > S 

* ^ o 

g c 

2 

o ^ 

es > 



o — 

3 M ^ 

CO ^ 3 

;^^-2 2 

X Bi) 



pX 
fcp 

0 

a; 

Z -M 3 

tb O o 

g* <M 43 

1 15 

i| 

§ O 3 

ft. - 

"3 J£ ^ 

§ ^3 O 

•3 o; p 3 

V s- « 

M bp ci^ 
S 3 CO 

^ d> C 

Op ^ 

r* 

o 

Op 

s 



50 



3 

O 

o 

E 



3^5 



E 

0) 

ns 



a; 

p3 

C 

o; 

.3 



s> 



JS 



-c ^ 

2 O 



E 

SJ 

I 



;o 



O > 



-2 ^ 

S 

O 

i '« 

«o ^ i; 

"I 2 -I 

"a 

« 2 « 

C O *J 

•5 s| 

c 

^ p3 

cr-o >% 
^ is 

a; CO ^ 
^ TTT 

-c ^ £ 

*Xi oi.» .s 

J> J 

-S to 

3 5 ^ 

o -p 

In 

« O SJ 

o ^ '3- 

o.« 2 

£ > ^ 

• tmt ^ ^ 

2 o o 

“f "I S 

«J 3 O 

se o 

> c ^ 
SJ 3 O 

S'g 

O o « 



b 

> 

*<s 

p?? 

3 

C 

3 



£ o> 
ei ^ 

S.« 

O.'g 

* <p. 

^5 o 

g « 



-iP 


b 


c c 


C-* 5 


> 


.2 


b C 




*b ^ 




"S 


CO Si) 


C s 


& 


c 2 


2 « 


o 




1 £ 
O " 

*r 

2.S 


b 

3 

b 


&'•€ 

I-® 

5T 

C O 


a.^ 
c *- 


Pip 

CO 


- '5 

PS 3 


35 O 
*3 ^ 




^ .3 

io *C 


^ b 


3 

3 


.2 40 


Q--3 


5£)^ 


S 2 


b 

b 


b ts 
^ •p 


b 5^ 


3 


3 ^ 


3 P 


b 

• -p 


* b 



b • 

CO 00 

3 'C 

^pp Cv| 

>>.4 

X SO 
P <M 

pp 

•S CO 

o uo 



b ^ 
^ 2 
Bi}. 

Q- 2 

lE ^ 

M b 
3 40 

.2 c 

■*-» ?*< 



« ao 
‘Eb^ 

5J O' 
-<-* !— ! 
c8 

i3 tJb 
w e 

•i^ 

X O 

•M O 

3 ^ 

b Q> 

^ i 

<4-1 C 
b b 

^ b 
lO^CO 



^ 3 



g « 

^ o 

.5: >■ 
S 

JC « 

*- £ 

SJ c; 

£ -c 

b b 
= 

O o 



p3 

CO 

3 Pii 
O b 

• — p —• 

“P ® 

3 0) 

T5 CO 
2 ^ 



« 

3 

K, 

P 

O 



ns 

b 



b 

CO 



.3 -M 3 



Q 



CO 

b *3 
Um P 

SJ 

^ .£ 



«+.. 

o 

(» 

s; 

'So 

o 



42 s5 

2 u> 

3 C 
C2 ^ 

-C 

>TS O 

3 n3 
« 2 
r o 
ta 
' _e 

u-g 

»i^ 

P 

3 



3 
p3 

b 

p3 _ 

S® 

O -& 

CO 

b o 

2-5 3 

g -c 

b 

3 ' ' 

> 



3 

O 



o -s 

SJ 5 

o 'rt 

'C c g 
b b 
43 ^ 

•P! 3 ^ 
h X ^ 

o ■£ -c 



w 

CO 



r- 

O' 



CO 



O' 

O' 



CV| 

o 



00 

© 



o 

ERIC 



104. Renner, J. W., and Ragan, W. B. Teaching science in the elementary school. New York; Harper & Row, 1968. 

Includes chapters differentiating inquiry and discovery from other teaching orientations, teacher responsibilities in discov- 
ery orientations, techniques to involve children with science and discovery, and an especially significant treatment of the 
importance of “freedom of mind” to the application of rational powers in problem solving and decision making. 

105. Richard, P. W. Experimental individualized BSCS biology. The Science Teacher, February, 1969, 36 (2), 53-54. 
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follow-up. 

118. Sloan, F. A., and Pate, R. T. Teacher-pupil interaction differences between School Mathematics Study Group and traditional 
mathematics. CRP-S-137. University of Oklahoma, Norman, Okla., 1964. ED 003 462. 

Significantly more new mathematics teachers than traditional mathematics teachers (a) used analysis questions ^vhich elic- 
ited spontaneous responses from the students, and (b) paid particular attention to content development. 
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Junior high school furnishes a final opportunity to take a meaningful look at interdisciplinary science. This interdiscipli- 
nary science, however, needs to be planned in terms of problems, ideas, and understandings, rather than a limited factual 
survey of conventional science fields. 

126. Wills, H. Transfer of problem solving ability gained through learning by discovery. (Doctoral dissertation. University of Illinois) 
Ann Arbor, Mich.: University Microfilms, 1967, No. 67-11, 937. DA 28:1319-A. 
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SECTION IV 



PREPARING THE TEACHER FOR INQUIRY 



130. Biological Sciences Curriculum Study. Laboratory blocks in teaching biology. BSCS Special Publication No. 5. Biological 

Sciences Curriculum Study, University of Colorado, Boulder, Colo., 1967. 

Describes the objectives and use of the laboratory block materials. 

131. Biological Sciences Curriculum Study. New materials and techniques in the preparation of high school biology teachers. BSCS 

Special Publication No. 6 . Biological Sciences Curriculum Study. University of Colorado, Boulder, Colo., 1969. 
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139. BSCS Newsletter 19. Evaluation supplement. Biological Sciences Curriculum Study, University of Colorado, Boulder, Colo., 

September, 1963. 

A report of the 1961-62 BSCS evaluation program. 

140. BSCS Newsletter 30. Evaluation issue. Biological Sciences Curriculum Study. University of Colorado, Boulder, Colo., January, 

1967. 
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